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Close-up of one Aeration Tank, Golden Gate Park Plant, San 
Francisco, California. Equipped with Aloxite Brand Diffusers. 
Henry E. Elrod, Consulting Engineer, Houston, Texas. Frank 
McQueen, Resident Engineer. 







— Maximum values in sewage 
are best recovered by 
activated sludge treatment 















Beautiful Middle Lake and 
Metson Lake Falls were creat- 
ed by sewage effluent. 


HE water in sewage is most efficiently reclaimed by acti- 
vated sludge treatment—for park, garden or farm irrigation 
—fish hatcheries—boiler water—lagoons—even for replenish- 













ment of public ground water supplies. 


The effluent from this excellent plant is used primarily to 
irrigate park lawns, trees, shrubs and flowers, thereby beauti- 
fying what was once 1000 acres of barren sand dunes. It also 
produces an odorless water fall, and has created three pictur- 
esque lakes. Incidentally the dried sludge is used as fertilizer 
in the park and the digestor gas will be utilized to operate 
engines driving the air blowers. 
Write our Sanitary and Filtration Department for further 


information on any one of this series of “Forceful Facts” 
or for technical service on any of your aeration problems. 


Aeration is effectively and economically accomplished by 


ALOXITE 


BRAND 


DIFFUSER MEDIUMS meena a 
THE CARBORUNDUM COMPANY 


NIAGARA FALLS, N. Y. CANADIAN CARBORUNDUM CO., LTD. NIAGARA FALLS, ONT. 


(Carborundum and Aloxite are registered trade marks of The Carborundum Company) 
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E. Jacobson, Chief Engineer and 
Clark Cramer, Station Engineer, Lexing- 
ton (Ky.) Water Company, in an article 
ef unusual interest — ‘‘Water Works 
Kinks’—give numerous practical oper- 
ating “kinks” in purification, pumping 
and distribution practices which every 


L. H., ENSLOW, Editor 
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Company contributed several of the 
“kinks” included in the article. 





N. T. Veatch, Jr., Consulting Engineer, 
Kansas City, Mo., will discuss values to be 


Superintendent, Sewage Treatment Works, Phoenix, Ariz. 


recovered from “The Utilization of Sew- Corrosion of Well Casings by eee ees 


age” and the byproducts of sewage treat- 
ment. The most recent development is 
the plant designed in Mr. Veatch’s of- 
fice for Herington, Kansas, the financ- 
ing being based on income from the sale 
of effluent for industrial usage by a rail- 
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study of the “Coefficient of Friction of a 
Cast Iron Sewer After 30 Years Ser- 
vice’ which gives a picture of the con- 
dition of the structure and its carrying 
eapacity after that length of service. 





Sanitary Engineer, The Carborundum Co., Niagara Falls, N. Y. 


Practical Hydraulic Problems: Part 1—The Sharp Crest Weir.... 119 


Richard H. Ellis, Water Commissioner By P. S. WILSON 
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efficient meter shop arrangement and 
meter repair and maintenance practice 
in the East. His article will be of par- 
ticular interest to Superintendents. 





P. J. Holton, Jr., Superintendent and E. Association 


L. Bean, Chief Chemist, Division of Col- 
lection and Purification, Providence, R. 
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cessful adaptation, advantage and econ- 
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Cc. P. Hoover, Superintendent Water 
Purification, Columbus, O., and a na- 
tionally known expert on water treat- 
ment problems, will discuss the economic 
aspects of water softening, the me- 
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of the processes now employed. 





Henry W. Taylor, Consulting Engineer, 
New York City, describes design of a 
separate sludge digestion sewage treat- 
ment plant which embodies unique and 
special features. 





W. L. Ejisert, Manager, Riverton Con- 
solidated Water Company, in an article 
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methods of building consumer and com- 
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John R. Downes, Superintendent, Sew- 
age Treatment Works, Plainfield, N. J., 
will describe the new spray drying 
sludge installation at his plant—and its 
operation, 


Dr. H. Bach, Chief Chemist, Emscher Editorials i, 


River Board, Essen, Germany relates a 
novel method of treating water by pas- 
Sage through metallic magnesium turn- 
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corrosive waters, by 
complete CO: removal and pH adjust- 
ment. 
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- Doubled impact-strength of 
means doubled protection 

























The WRONG way to unload pipe from a truck 





Most engineers suspect what all pipe founders know—that many a pipe failure got its 
start through damage to the pipe somewhere along the line from the foundry to under | 
the ground. We cannot control the handling hazards in transit, unloading and distribu- 
tion but we have reduced their potentiality of damage to our pipe. 


Two years ago our research and technical staffs undertook to develop a super-pipe 
with impact-resistance increased to a degree which would mean maximum protection 
from plant to underground. After many experiments the Super-de Lavaud process 
was discovered and perfected, resulting in a cast iron pipe which is shatter-proofed 
to the extent that 


IMPACT-RESISTANCE IS INCREASED 100% 


Super-de Lavaud Cast Iron Pipe is centrifugally cast by a patented improved process. 






This process is the combined result of a basic discovery amounting to a revolutionary 
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SUPER-DE LAVAUD PIPE 


against handling hazards 
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The RIGHT way to unload pipe from a truck 





metallurgical change plus improved annealing. It has been standard practise in our 
Centrifugal Pipe Units for more than a year. 

The greatly increased impact-resistance and the non-shattering characteristic of 
Super-de Lavaud Pipe aré due to a fundamental change in metal structure resulting in 
a tougher pipe. These advantages have been secured while maintaining high tensile 
and bursting strength; also the resistance to corrosion for which cast iron pipe is cele- 
brated. Obviously, Super-de Lavaud Pipe exceeds in all respects the requirements of 


the Federal Specifications Board for this product. 


Send for descriptive booklet with full details. 


UNITED STATES PIPE AND FOUNDRY COMPANY 2 


GENERAL OFFICES . . . . BURLINGTON, N. J. ys 
FOUNDRIES AND SALES OFFICES THROUGHOUT THE UNITED STATES 


When writing to advertisers please mention Warzr Works anp SpweracGep—Thank you. 
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WINTER‘’S SNOWS 
SPRING‘’S THAWS 



























| In many parts of the Country, these conditions have been and 
| will be abnormal, to such an extent as to give rise to serious thoughts 
by the water plant operator, with whom lies the responsibility to 
| maintain the safety and quality of the water to be supplied to his 
| customers. 

There is a threat to health which much be safeguarded at all costs. 

The remedy must be determined and, when found, should be 
immediately available to meet all emergencies which will arise under 
such circumstances. 

AQUA NUCHAR has proved an effective remedy in many hun- 
dreds of water plants for taste and odor troubles. It is capable of 
taking care of any additional burden, if you will use enough. Ex- 
treme conditions have already been successfully met by increasing 9! 
dosages. A treatment which is a cure for dangerous conditions 
(which may be expected this Spring) is never expensive. 

lf very heavy dosages appear to be called for, they can be safely 
applied as AQUA NUCHAR stays in the plant and is not carried 
i) on to the customers. 

A stitch in time saves nine. Send us your order now and have 


that comfortable feeling of preparedness. 
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INDUSTRIAL CHEMICAL SALES COMPANY, INC. |, 

230 Park Avenue 205 W. Wacker Drive 
New Work Chicago 
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THIS VALUABLE HANDBOOK 


gives modern answers to these old problems: 























SAFEGUARDING smaller water DISINFECTING new reser- 





supplies voirs, basins, tanks 
COMBATING algae and slime STERILIZING water mains fol- 
growths lowing construction orrepair 
CONDITIONING filters, steriliz- FEEDING hypochlorite — se- 
ing filter sand lecting proper equipment 


INSURING safety in emergencies 


VERY person who has to deal Written by Walter L. Savell of the 
with the problems of supply- Mathieson technical staff. Con- 
ing safe and wholesome drinking _ tains 72 pages, with nearly 50 illus- 
water will want a copy of this val- _ trations. Shows up-to-date methods 
uable handbook. and equipment. Reference tables 
Discusses the many questions summarize ordinary and emer- 
that confront the water works man _ gency conditions—tell you what to 
and furnishes sound, practical ad- do and how to do it with an eye on Mait Coupon...Now 
vice on the proper methods to economy aswellas results. Usethe 


meet them. coupon and send for your copy today. The Mathieson Alkali Works (Inc.) 
250 Park Avenue, New York, N. Y. 
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Yes, send me a copy of “Hypo-Chlorination of Water”. 


Let us send you a copy FREE 





The MATHIESON ALKALI WORKS (Inc.), 250 PARK AVE., NEW YORK, N.Y. Title 
Soda Ash...Liquid Chlorine...Bicarbonate of Soda...HTH and HTH-15...Caustic 
Soda. .. Bleaching Powder... Ammonia, Anhydrous and Aqua...PH-Plus (Fused 

Alkali)...Solid Carbon Dioxide...CCH (Industrial Hypochlorite) IN ii caneissecinny carinii db tan Neenah lala Seti 
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TURN YOUR 
SLUDGE INTO, 
PROFITSe« 





The ROYER SLUDGE DISINTEGRA- 
TOR will allow you to do just that. Many 
operators are finding a ready market for 
sludge for fertilizer. — Grand Rapids, 
Mich.,* and Dayton Ohio, sell their entire 
output—and, at a profit. Their major diffi- 
culty is in meeting the demand. 


The ROYER shreds moist sludge cake into 
small particles by adaptation of a proven 
disintegrating mechanism. Sludge is thor- 
oughly aerated. When desirable, fortifying 
materials may be added. Perfect mix and 
shredding assured at a single operation. 


Several models and capacities to meet your 
conditions. 


Manufactured by 


ROYER FOUNDRY & MACH. CO. 


Kingston Station 


WILKES BARRE, PA. 
Write for details 


C. G. WIGLEY, Sole Rep. 
3108 Atlantic Ave. 


for complete story. 


Atlantic City, N. J. 
*See July 1933 Issue WATER WORKS & SEWERAGE, 








Chlorination 


in 
Sewage Disposal 


Report of the Committee on Sewage Disposal 
of the Engineering Section 


American Public Health Association 


presented at the Sixty-second Annual Meeting 
at Indianapolis, October 10, 1933 


HE Report on Sewage Disposal is a detailed 

review of the use of chlorination in sewage 
treatment, in its various phases. It contains a brief 
resume of the history of chlorination, the methods 
of application, the theories of chlorination, the effect 
of chlorination upon raw sewage and various treat- 
ed sewages. Particular stress is given to a study 
of the removal of B. O. D. and the effect of chlo- 
rinated effluents upon the streams. The use of 
chlorination in the control of sewage treatment 
operations and its effect in reduction of odors is 
covered, as well as its effect upon sludge digestion. 
Its use in connection with large scale projects to 
protect bathing beaches and water supplies is also 
noted. Numerous, up-to-date references are given, 
with sufficient excerpts to indicate the results ob- 
tained by various authorities, and their conclusions. 
It should prove of interest to everyone who is inter- 
ested in handling sewage and will be of value to 
those more particularly concerned with water sup- 
ply as well. 


38 pages, 
bound in paper covers. 


Free to members of the Public Health Engineering 
Section, American Public Health Association. Seventy- 
five cents to others. 


Order from 


THE AMERICAN PUBLIC 


HEALTH ASSOCIATION 
450 Seventh Avenue, New York, N. Y. Z 
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QUAKER KEYSTONE 


CHLORINE 








CHEMICALS for 


Municipal Purposes 
e 


FERRIC CHLORIDE 
CHLORIDE OF LIME 
ALUM - PERCHLORON 
SODIUM ALUMINATE 
CAUSTIC SODA 























Branch Sales 















































































































































‘ie dependable quality of this product is the 
result of more than eighty-two years’ experience in 
making chemicals for industry. 

Furthermore, due to the convenient locations of 
our plants, we are able to make deliveries of 
Chlorine in the fastest possible time. 

You can also get highly specialized technical 


advice if you wish it. 





EXECUTIVE OFFICES, WIDENER BLDG., PHILADELPHIA, PENNA. 


Offices: 


New York — Chicago — St. Louis — Pittsburgh — Tacoma — Wyandotte. 
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LAUGHLIN 
CLARIFYING TANK 
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| For the Better Removal of 
Suspended Solids from Sew- 
age and Industrial Wastes 


—Permits of usual sedimentation and thick- 
ening operations within a tank, at high 
capacity for a given tank size. 


—Removes solids by positive filtration. 


—Filter bed embraces entire circumference 
of tank, extending inwardly five feet or 
more. 


—Operated with a traveling magnet which 
cleans the filter bed as necessary. 


—Tanks of round or rectangular type for 
any capacity. 


—Low power and low operating cost. 


FILTRATION EQUIPMENT 
CORPORATION 


350 MADISON AVE. NEW YORK 
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layar 
“NON-CLOG” 


SPRINKLING FILTER NOZZLE 


PATENTS PENDING 






































BIG ADVANTAGES MEAN 


HIGHEST EFFICIENCY AT 


LOWEST COST 


@ Here's good news—a "New Deal" for sprinkling 


filters. Here's a nozzle that won't clog—and, be- 
cause of perfect design, never fails to operate 
efficiently. 


Briefly—the Fayar Non-Clogging Sprinkling Filter 
Nozzle is self-cleaning, non-clogging and non-freez- 
ing. It provides complete aeration, positive action 
and perfect distribution. It means highest effi- 
ciency plus proved labor saving. 


“Built Up to a Standard—Not Down to a Price” 


Today—write for complete and detailed 
information. 


MANUFACTURED 


FAYAR CO RPORATION 


THIRTY-NINE CANNON STREET 
POUGHKEEPSIE NEW YORK 
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Great Western engineers have always adhered 
rigidly to the rule that the method of using a Bear 
Brand product should go hand in hand with the 
sale of the product itself. In the sanitation field, 
Great Western engineers produced the first elec- 
trolytic chlorine on the Pacific Coast; they intro- 
duced chloramine treatment of water supplies 
and sewage wastes on the Coast, using Bear Brand 
Chlorine and Ammonia; and they developed the 
ferric chloride treatment of water supplies and 
sewage wastes. 


Their services for consultation on water purifica- 
tion and sewage disposal problems are available 4 
without charge. 


















Pittsburg, Calif. 


Great Western Electro-Chemical Co. 


9 MAIN STREET, SAN FRANCISCO 






4151 Bandini Blvd. 
Los Angeles 
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Recording Depth Gauge Warns of Intake Troubles, 
by Carl Leipold, Supt. Filtration, Winnetka, Ill. “The 
operator was aware from the chart record that anchor oa 
ice on intake strainers .............c0ccece the chart 

indicated anchor ice troubles were being relieved. 


eliminate them.” 


11 


1934 — still pioneering 
the advances in water 
works and sewerage 
metering and controlling 


Builders Iron Foundry pioneering began with the Venturi Meter in, 
1891. Four quotations from a single issue (Feb., 1934) of “Water Works 
and Sewerage” give evidence that this technical leadership is stiil 


Report of Committee on Water Supply Engineering, 
T. H. Wiggin, Chairman (Consitg. Engr. N. Y.) “As 
to flow measuring devices; a 10-ft. Parshall Flume 
utilizing the principles of a Venturi Meter had been 
installed at Providence, R. I., indicating that this 
Structure was beginning to find application in the 
water works and sewerage field as an economical and 
accurate measuring device.” 


Builders Iron Foundry collaborated in the design of this flume and 
adapted a Type Y Register for use with it. Write for a description. 


Exhibit 


Page 64 
This method of chart records .. . has proven to be of Feb., 1934 
much value as a warning to prepare for intake Water 
troubles, and the taking of measures necessary to Works & 
Sewerage 
ee 


Special applications for special needs have always featured Builders 
Iron Foundry work in this field. What are your problems? 


Developments in Sewerage and Sewage Treatment 
During 1933, by Harrison P. Eddy, Pres. Amer. Soc. 
Civil Engrs. “An interesting application of the Ven- 
turi Meter has been made at the North Toronto sew- 
age treatment plant. There Venturi rate-controllers are 
being installed, by means of which the flow of “re- 
turn sludge”’ discharged into the settled sewage cam 
be regulated in a positive manner. The rate-controllers 
are located on the sludge lines from the final sedimen- 
tation tanks and are set by hand to provide the de- 
sired rate of flow. 


This application was suggested by Builders. Their engineers know 
water works and sewerage problems. They can help you, too. 


RE RRB Ss 
Exhibit 
Also from Pres. Eddy’s paper. “. .. K. R. Kennison 
described the measurement of sewage flow by means 
of a new type of open nozzle. This nozzle was devel- Pp 
oped by the engineering staff of the Met. Dist. Water F sa 39 
Supply Comm. of Mass. . .. It makes possible the Arca 
accurate measurement of low flows. .. .”’ 
nes Works & 
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A Type Y Register has been adapted for use with this interesting flow 
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Builders Iron Foundry 


“Builders of the Venturi Since 1891” 
9 Codding Street 
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A large number of pump users have 
seen the F-M “5810” single suction, 
split case, centrifugal pump — and 
have purchased it. 

Wherever a buyer investigates—goes 
into a thorough analysis of pump con- 
struction—“5810” wins! For this 
pump has a long list of exclusive fea- 
tures which are sure to appeal to the 
man who knows pumps and pump 
values. 

Investigation of “5810” shows a pump 
whose remarkable high hydraulic effi- 
ciency is obtained by a radical depar- 
ture from conventional methods of 
pump design and manufacture. An 
eficiency which is not dependent 
upon extremely close clearances of 
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wearing rings or polishing and filing 
of impeller and volute. 

Double wearing rings, removable 
shaft sleeves, cartridge-type ball bear- 
ings, cast-on bearing brackets—are 
just a few of the features found in 
this pump. 

So we say, “Investigate ‘5810’.” It of- 
fers more for your money, it will serve 
you longer at less cost and with less 
maintenance. 

An interesting bulletin giving de- 
tailed and illustrated description of 
F-M “5810” will be mailed on request. 
Write Fairbanks, Morse & Co., 900 S. 
Wabash Ave., Chicago, Illinois. 32 
Branches at your Service throughout 
the United States. 


IRBANKS-MORSE 


PUMPS 


AND WEIGHING EQUIPMENT 


6015 PA95.25 
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SLUDGE THICKENING AT 
. | PHOENIX, ARIZONA 
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By Reducing Supernatant Liquor Problem Improves Plant Operation 


By D. TRAVAINI 


Superintendent Sewage Treatment Works, Phoenix, Ariz. 


UNDS for the construction of the sewage treat- 
ment plant at Phoenix, Arizona, were limited, as 
is so often the case. The plans called for an activated 
sludge plant with Dorrco aerators, and separate diges- 
tion of mixed crude sludge solids and the wasted acti- 
vated sludge. In order to effect economies it was de- 
cided to postpone construction of one of the three 60-ft. 
, digesters provided the waste activated sludge could be 
thickened to reduce the volume of sludge pumped to the 
digesters and thereby the required digester capacity. Mr. 
C. C. Kennedy, Consulting Engineer, who designed the 
plant, provided a sludge thickener for this purpose. 


The Sludge Thickener 


The sludge thickener, as constructed, is a circular tank 
35 ft. in diameter with an effective depth of 9 ft. at the 
periphery of the tank with 1 ft. of free board above the 
water level. The thickening mechanism was supplied by 
the Dorr Company and consists of a picket fence made 
of 2-in. pipe on 6-in. centers extending 5 ft. above the 
bottom of the tank floor. This is attached to the bracing 
supporting the bottom scrapers. A skimming arm is 
also provided. See Fig. 1. 

The tank is centrally located* and arranged so that 
waste activated sludge, mixed liquor, plant effluent, pri- 
mary sludge, or digester overflow liquor can be admitted 
through pipe inlets at one side of the tank, approxi- 
mately 18 ins. below the water level. A 24-in. redwood 
baffle 13 ft. long was provided in front of the pipe inlets. 

The two rectangular ports, located 180 degrees from 
the inlet are 10 by 72 ins., the top being 10 ins. below the 
water level. The effluent passing through these ports 





*See aerial view of plant on front cover. 





overflows a notched weir, giving the effect of a baffled 
weir, thence through a 12-in. cast iron pipe to the inlet 
of the primary clarifier. 

The original baffle at the inlet was not satisfactory. 
Short circuiting was so pronounced that it prevented 
effective utilization of the tank capacity. After consid- 
erable investigation, a Sacramento baffle was installed 
in May, 1933, and ended the short circuiting troubles. 
We attribute the successful use of the thickener to this 
baffle and the installation of a Wallace and Tiernan 
chlorinator made at the same time, the value of which 
will be discussed later. Before these improvemenrits 
were made we were prone to look upon the thickener 
as a liability rather than an asset. 

The Sacramento type baffle was developed under the 
direction of Professor Charles Gilman Hyde over ten 





Fig. 1—Thickener Mechanism Showing Picket Fence Bottom 
Scrapers and the Sacramento Type Inlet Baffle. 
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Fig. 2—Sacramento Baffle and One of the Three Chlorine Hose 
Inlets. 


years ago. The structure built at Phoenix consists of 
a redwood baffle 24 ins. from the wall at the water 
surface, tapering to 9 ins. at the wall 36 ins. above the 
intersection of the vertical wall and sloping bottom. 
This baffle is perforated with 4-in. square openings on 
18-in. centers, both ways. Nine inches in front of these 
openings are suspended wooden baffle boards 10 ins. wide. 
See Figs. 2 and 3. 


Operation of Thickener 


Since the plant was first placed in service on March 
15, 1932, the thickener operation has been diversified. 
We have used this structure to concentrate the follow- 
ing influents: 1. Primary sludge. 2. Wasted activated 
sludge. 3. Combined primary sludge and wasted acti- 
vated sludge. 4. Waste mixed liquor. 5. Combined 
primary sludge and waste mixed liquor. 6. Digester 
overflow. The results obtained varied considerably and 
with some of the operations odor nuisance became a 
serious problem. 

Before August, 1932, no laboratory data was avail- 
able on the thickener. Our laboratory was installed in 
June, 1932, but with an inexperienced crew and no 
chemist, a great deal of data was sacrificed. The rou- 
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Fig. 3—Detail of Sacramento Baffle and Plan of Thickener, Showing Location of Baffle and Points of Chlorine Application. 
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tine analyses, made in connection with the 
operation, are the per cent solids of the influent slud 
and the per cent solids of the thickened sludge. In - 
forming these analyses we also determine the pH ‘ad 
per cent of volatiles. We have trained our operators t 
maintain a thickener of effluent reasonably free from 
solids, and their judgment is checked intermittently with 
laboratory tests. : 

Our first attempt with the thickener was to concentrate 
primary sludge, with digester overflow liquor, also be. 
ing passed through the thickener during the latter part 
of March and early April, 1932. Fair results were ob- 
tained in thickening the sludge, but with high atmos- 
pheric temperatures and a septic digester overflow, a 
heavy scum would form on the tank in spite of the action 
of the scum skimmer, and an odor nuisance was created. 
Odor nuisance could not be tolerated, so the thickener 
was removed from service until activated sludge could 
be wasted. 





thickener 





































On June 2, 1932, activated sludge had built to a point 
where wasting could proceed, and the thickener was 
again placed in service. Waste activated sludge, pri- Be 
mary sludge, and digester overflow were concentrated. 


Scum on the tank, and odors prevailed due to the con- 
ditions already mentioned, and short circuiting was ap- 
parent, consequently wasting of activated sludge had to 
be reduced to prevent excessive quantities of septic floc 
from flowing from the thickener to the primary clari- 
fier. In order to avoid the bad condition caused by the 
digester overflow, this was diverted from the thickener 
to the sludge drying beds. With this change we were | 
able to increase the amount of sludge wasted, odors and 
scum were also materially reduced. We were still un- 
able, however, to hold the sludge in the thickener suf- : 
ficiently long to obtain the degree of concentration antici- | 
pated when the tank was designed. When we attempted | 
tc hold it to increase the solid content to the point antici- 
pated, the sludge would rise and odors became pro- 
nounced. During this period our atmospheric tempera- 
tures were well over 100 F. in the shade, and the tank 
temperature varied from 80 F. to 87 F. Under these 
conditions bacterial action is so rapid that we could not 
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Fig. 4-Primary Clarifier, Aerators, Digesters and Gas Holder, Blower House,+Phoenix, Ariz., Sewage Treatment Plant. 
ener Is Between Primary Clarifier and Blower House.) 


obtain the concentration desired without some provision 
to retard septic action. 


Attempts to Control Septicity 


In the early part of October, 1932, we arranged to 
return plant effluent to the thickener, hoping that the 
dissolved oxygen in the effluent would retard septic ac- 
tion and thus eliminate odors and allow a longer sludge 
holding period. This procedure aggravated the short 
circuiting in the tank and caused the solids in the effluent 
to increase materially. Since short circuiting made it 
impossible to waste the desired quantity of activated 
sludge when sufficient plant effluent was being passed 
through the thickener to retard bacterial action, we re- 
duced the quantity of plant effluent and tried the inter- 


(Thick- 


mittent use -of lime and chlorinated lime to effect the 
desired results. The lime served a dual purpose: first, 
it caused the sludge to settle rapidly ; second, by adding 
a sufficient quantity to keep the pH of the supernatant 
above 8.5, it inhibited bacterial action allowing us to in- 
crease the holding period of the solids. The lime was 
applied by pumping milk of lime to the thickener inter- 
mittently. A solution of chlorinated lime was added 
continuously. This operation was continued as shown 
in table No. 1 from October, 1932, to May, 1933. First 
we thickened combinations of primary sludge with 
waste activated sludge; then we concentrated the acti- 
vated sludge alone; later we concentrated primary sludge 
alone.. Odors and scum were eliminated, and good 
thickening was procured as indicated in table No. 1. The 
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ash content of the thickened sludge increased from 2 
to 3 per cent. 

During the early part of November the suction lines 
of the sludge pumps were changed so that primary sludge 
and thickener sludge could be pumped simultaneously to 
the digesters, mixing the two sludges in the pump dis- 
charge line. With this arrangement we tried thickening 
waste activated sludge alone. With cool weather and 
the absence of primary sludge we were able to concen- 
trate the activated sludge to approximately 4 per cent 
solids content with a material decrease in the quantity 
of lime and chlorinated lime required. 

In the early part of December, 1932, the building 
of activated sludge stopped. This condition prevailed 
until the middle of March, 1933. During this period a 
strong phenolic odor prevailed over the plant. The 
plant effluent became turbid, and we attribute the un- 
balanced condition of the plant to the intermittent dis- 
charge of gas plant waste. In the spring when the Park 
Department again began using the gas plant waste for 
irrigation the condition of the plant returned to normal. 

During this interval, however, we had the opportunity 
of concentrating primary sludge under cool weather con- 
ditions. Table No. 1 shows that the sludge pumped from 
the thickener to the digesters averaged 9.78 per cent 
solids in the latter part of December, 10.81 per cent in 
January, 1933, and 11.13 per cent in February. The 
maximum concentration occurred on January 18, 1933, 
when the solids pumped from the thickener averaged 
14.17 per cent. No odor or scum nuisance was created 
during this period and the amount of lime and chlori- 





nated lime used was small due to the cool weather 
added concentration was beneficial because the di: Be 
still had a tendency to foam, and the reduced nae 
pumped to them decreased the volume of overflow (hie 
in suspended solids) which was being applied to k 
drying beds. e 


Installation of Baffle and Chlorinator 


The short circuiting in the thickener made it apparent 
that the original baffle was not efficient. Investigation 
revealed that operators using the Sacramento baffle 
praised its efficiency, so in May, 1933, we constructed 
one at the influent end of the thickener. We also jn- 
stalled a Wallace and Tiernan solution feed chlorinator 
in order to use liquid chlorine to retard septic action 
With the chlorinator we anticipated accurate control of 
chlorine applied to the thickener, which was not possi- 
ble under the crude conditions in which we were using 
lime and chloride of lime. 

After completing the installations mentioned the 
thickener was not placed in service during the remainder 
of the month of May. We devoted our spare time to 
experiment, to determine the efficiency of the baffle and 
to find at which points to chlorinate the sludge input 
in order to obtain the best distribution of chlorine. The 
results obtained from the baffle were very gratifying, 
Using fluorescene dye and pumping plant effluent to the 
thickener we found very good distribution and _prac- 
tically no short circuiting, even when the flow was in- 
creased to the capacity of the 12-in. effluent line. By 
the trial and error method we adopted three points of 
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THICKENER DATA 
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adopted it as routine operation. 
i$ concentrated to approximately 5 per cent in the pri- 
mary clarifier and mixed with the thickener sludge by 
pumping sludges from both tanks simultaneously. 
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JI—CONCENTRATION OF SLUDGE IN THICK- 
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application of chlorine that gave the best distribution. 
The chlorine hoses are submerged 3 ft. below the liquid 
level in the tank. One point of application is 13 ft. 
along the periphery of the tank from the west end of the 
baffle. The other two points are 9 ft. and 18 ft., re- 
spectively, along the periphery of the tank from the east 
end of the baffle—see Figs. 2 and 3. 

By varying the quantity of chlorine solution applied 
at the points mentioned even distribution of chlorine 
can be maintained. 

With this preliminary work completed, during the 
early summer we tried concentrating primary sludge in 
combination with mixed liquor taken from the areation 
tanks; then primary sludge with returned activated 
sludge, and then returned activated sludge alone. Very 
good results were obtained as shown in Table No. 1. 


The Scheme That Gave the Best Overall Results 


In August, 1933, we decided to try concentrating 
mixed liquor only.t Our object was, that in summer 
the primary clarifier influent is stale and we felt that by 
adding to the crude sewage a sizeable flow of effluent 
from the thickener, containing dissolved oxygen and 
some residual chlorine, it would improve plant operat- 
ing conditions. The amount of thickener effluent would 
taturally be much greater when concentrating sludge 
from mixed liquor than when concentrating returned 
activated sludge and therefore the greater benefit to the 
crude sewage. 


The results obtained by thickening mixed liquor were 
8% satisfactory, as shown in Table No. 1, that we 
The primary sludge 
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In Table No. 2 analytical data of thickener operations 
are given for mixed liquor and when returned activated 
sludge is treated. Table No. 3 shows the solids content 
of the sludge at various depths. Since the installation 
of the Sacramento baffle and providing chlorination at 
a very nominal cost, we can maintain a clear overflow 
with the sludge blanket within 3 ft. of the liquid level, 
when wasting 200 gals. or less of mixed liquor or re- 
turned sludge to the thickener per minute. 


Conclusions 


Since we installed the Sacramento baffle and elimi- 
nated short circuiting, and since we started to chlorinate 
to retard bacterial action and thereby control septicity, 
the thickener has operated satisfactorily and accom- 
plishes the purpose for which it was designed. 


REFERENCE— 
*“A New Method of Concentrating Activated Sludge,” R.-F. 


Goudey and S. M. Bennett. Water Works and Sewerage, May, 


1933. 
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To Make Coming A.W.W.A. 
Convention Biggest and Best Yet 


William J. Orchard, President of the American Water 
Works Manufacturers Association and Chairman of the 
Committee on Convention Publicity, predicts that the 
coming 54th annual convention of the American Water 
Works Association (June 4-8) is to be one of the most 
instructive, interesting and entertaining conventions yet 
held. 

“Because this year the meeting will be in New York 
City it will be possible,” says Mr. Orchard, “to have 
present a number of very prominent men—consulting 
engineers, chemists, operators, management and finance 
authorities—whose work might otherwise prevent them 
from attending the convention were it held at some other 
point. The keenest cooperation of these men has been 
enlisted for this forthcoming convention. Their wealth 
of experience will be translated into terms of better water 
works practice that every operator can apply to his own 
particular job. Unofficial contact with them as they are 
present at the convention will give every operator an 
opportunity to question these authorities on problems that 
have been bothering them. In turn, the operators will 
have an opportunity to contribute their experience for the 
benefit of all. : 

Orchard promises further— 

“Not only is the technical program of the convention 
to be one of the most instructive ever presented, but here 
in New York those attending the convention will have an 
opportunity to join in entertainment features not to be 
found anywhere else in the world. 


“In addition, reports will be made of the activities of 
the National Recovery Committee for Water Works 
Construction and the part they have played to date in 
obtaining allocation of Federal funds in excess of 
$200,000,000 for the construction of water works and 
sewage projects and filing of applications for an addi- 
tional $660,000,000 for further work. 


Water works men cannot afford to stay away from 
New York City, June 4 to 8, 1934. Headquarters hotel 
is the Commodore, located at Grand Central Station, and 
if WaTER WorkKS AND SEWERAGE Can assist in making 
reservations there or at other convenient hotels, we are 
at the service of our readers. Do not delay preparations 
to attend the 1934 convention. 
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BY ELECTROLYSIS 


By SHEPPARD T. POWELL 


Consulting Chemical Engineer, Baltimore, Md. 


HE use of water from 

deep _ underground 

sources is highly de- 
sirable for many industrial 
processes especially where 
large quantities of water are 
necessary. Wells of this type 
are relatively costly to install 
but often produce large quan- 
tities of water and are fairly 
economical to operate provid- 
ed there is no unusual corro- 
sion of well casings on pump- 
ing and auxiliary equipment. 
The corrosive properties of 
such water at times, however, 
may be so excessive as to require abandonment of the 
supply. 

The following discussion relates to corrosion difficul- 
ties experienced in a large manufacturing plant, where, 
during the past twenty years, many deep wells have been 
constructed. These wells have been established in three 
different strata and the underground supply has been 
drawn from water horizons between depths of 100 and 
300 feet. Water from some of these strata has been 
fairly satisfactory and the corrosion experienced has not 
been particularly troublesome. On the other hand, the 
water from many of the wells has rapidly attacked fer- 
rous and non-ferrous metals used in well construction. 
Much of the corrosion noted has been caused by acid 
salts in the water, particularly ferrous and aluminum 
sulphate. In one or two instances magnesium chloride, 
also, has contributed to the corrosion difficulties experi- 
enced. 

The general construction of the type of wells under 
discussion (Fig. 1) consist of an outer casing and an 
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Well A 
Grade 
Outer Casing Sescmaiil 
Shaft —ThT 
Stee! Pipe "4 
i 
Bl] __tater mis ert smmertg _ |G) 
Bronte — tH Electrolysis on Electrolysis on ir] i 
Lining Spider “ERRPRS 7 Inside Surfaces Outside Surfaces Sat 
Stee! Flanges — A ee SS oa 
. Direction of Current 
in Earth 
Fig. 1. Typical Diagram Showing Location of Electrolytic 


Corrosion on Inside and Outside Surfaces of Casings Depending 
on Direction of Current Flow. 


inner casing, a deep pump and discharge pipe. Steel 
casing has been used generally, but in later years casings 
of Armco iron, with or without protective coatings, have 
been employed to cut down the corrosion losses. The 





CORROSION OF WELL CASINGS 





Water Works 





corrosion noted in these wells has not been limited to 
specific portion of the wells but has occurred on the a 
and innerside of the casing, the pump runners and e| = 
where. Although the corrosion difficulty with these unde 
ground water supplies has been a troublesome probled 
for a number of years, the type of corrosion noted tas 
indicated the difficulty experienced to be largely pra 
expected from waters of low pH value. In a recent 
failure of one of these wells, however, the condition of 
the casing indicated that electrolysis was playing an im- 
portant part and had greatly accelerated the corrosion 
rate. 

The operation of the well in question having indicated 
a failure of the casing, it was decided to dismantle the 


«Millivoltmeter 


TUL 





Grade 
 ! 
TTT TT TTT TTT lea 
Bj yttys ik 


) 
' 















































sell B Pipe Line, EN 
Ch eh * o ARR. =4 Cc if oF) 
fe , ae DAs Pi 5 ~ 
Slide Wire > 
Rheostat : 
1 
III | 
wR a © Ammet 
Battery, 6 Volts’ na aos 
Fig. 2. Diagrammatic Arrangement Showing Location of Ap- 


paratus for Measuring Electric Current Along Pipe Lines. 


well and examine the casing, pump and main discharge 

pipe. On examination it was noted that the corrosion 

had been .excessive and the casing was perforated in 

several places, although the well had only been in opera- 

tion for a relatively short period. Corroded areas were 

noted both on the outside and inside of the discharge 

line. The inspection further disclosed that the discharge 

pipe had been eaten through at one or two spots. Care- 

ful examination of these areas clearly pointed to elec- 
trolysis due either to external stray currents entering 
the wells through pipe lines or from galvanic action, 
which is set up when dissimilar metals make contact in 
the presence of an electrolyte. So many factors were 
involved in the problems that a rational explanation was 
not readily apparent. From a theoretical viewpoint it 
was assumed that each well casing would be comparable 
to a terminal immersed in a vast container, represented 
by the earth. The casing, in contact with a variety of 
electrolytes, would create a difference of potential and 
manifest itself in the form of a current. This condition 
is not improbable when it is realized that all wells are 
connected together by pipe-lines which serve to provide 
a large electric circuit. This theory was not fully substan- 
tiated by the data obtained but appeared to offer some ex- 
planation for the existing condition. It was decided, how- 
ever that the difficulty experienced warranted an elec- 
trical survey to determine the existence of stray cuf- 
rents and to evaluate, if possible, the influence of these 
factors and the corrosion rate. 
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Method Employed 

The method employed in obtaining current measure- 
ent was first suggested by Dr. Carl Herring.” The 
isists of uncovering a section of pipe-line 
35 ft. long and connecting the series of 
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instruments in a manner shown in Fig. 2. This pro- 
cedure was followed with the exception that instead of 
uncovering the entire pipeline, two 6-ft. sections of the 
pipe were uncovered 35 ft. apart and then making the 
instrument connections in the same manner that would 
be followed if the entire pipeline had been uncovered. 
By this arrangement, any current flowing through the 
pipe will manifest itself by a potential drop along the 
pipe section connected to the millivolt meter, the direc- 
tion of the meter indicating the direction of current flow. 
If, now, a current be impressed on the pipe section, 
which will accordingly oppose the current existing in the 
pipe, then there will be no current flow in the section 
of the pipe btween A and D which is common to the two 
circuits, and the millivolt meter reading will, therefore, 
be zero. The current which exists in the pipeline, how- 
ever, cannot vanish on account of this external connec- 
tion, and since the conditions are favorable, it will shunt 
its way through the battery, the rheostat, and the am- 
meter back to the line. When the millivolt meter, there- 
fore, reads zero, the reading of the ammeter gives the 
current in the pipeline. A total of sixteen such readings 
were taken throughout the company’s property and the 
direction and magnitude of the currents observed. These 
are reported in Fig. 3. 


Observations 


A number of interesting phenomena were observed 
in this study, but which cannot be reported here due 
to limited space. It is of interest to note, however, that 
there was a variation both in intensity and direction of 
flow of current in the same pipeline. This was indicated 
by readings taken between an elevated storage tank and 
the interconnecting pipe-lines between the wells and 
other parts of the water distribution system shown in 
Fig. 4. Current readings were obtained at the elevated 
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tank, which is directly above one of the wells. The cur- 
rent in this line, supplying a water storage tank, aver- 
aged 0.075 amperes flowing towards the aeration tank. 
Other readings which were taken at the company’s 
wharves on the pipeline between the wharves and the 
storage tank averaged 0.17 amperes and the current 
was flowing towards the drinking water storage tank. 
It will be noted from the sketch that the currents in the 
pipelines between the drinking water storage head tank 
and the two points noted were flowing in opposite direc- 
tions. All of the above currents were very steady and, 
on the basis of the behavior of stray currents observed 
at other points in the yard, it was indicated that these 
currents were generated within the company’s works. 
It was impossible to definitely trace the source of these 
currents, but it was suggested that they may have been 
caused by subsurface metallic structures such as pipe- 
lines, producing galvanic potentials of sufficient magni- 
tude to force a current flow through certain sections. 
The difficulty of accurate differentiation and identifica- 
tion of the source of these currents was greatly involved, 
ewing to the large number and the length of the various 
pipe lines on the company’s property. 

An interesting condition was noted in taking readings 
at active wells and at wells which had previously been 
abandoned. Data obtained from readings at the aban- 
doned wells showed that the potential was fluctuating. 
Readings taken on the pipelines from all active wells 
were steady. The only explanation for this condition is 
that the abandoned wells may have been affected by re- 
mote railroad systems. This observation appeared to 
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Fig. 4. Position of Wells in Relationship to Water Tanks Show- 
ing Direction of Current Flows. 


be confirmed by readings obtained at the insulated joints. 
These data showed wide fluctuations over a short range 
and for short intervals of time. These fluctuations fur- 
ther indicated currents flowing at times into the plant 
and again away from it. The voltage readings were as 
high as 0.7 volts and the current as much as 50 milli- 
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Fig. 5. Approximate Curve Showing Stray Current Fluctuation 
from Positive to Negative Values and Vice-Versa Over Short 
Periods of Time. 


amperes. These data strongly indicate stray currents 
from the railroad. 

Although the observations reported herein are not as 
definite and conclusive as was hoped, it seems quite prob- 
able that the corrosion of the well casings has been 
greatly accelerated by stray currents. These currents, 
passing through various strata of the earth, come in con- 
tact with the well casing and superimpose themselves on 
the steady static conditions, producing a voltage fluctua- 
tion observed. If these transfer currents do exist, al- 
though they are of a fluctuating nature, they may in 
time show their electrolytic effect at the points where 
they leave the casing or the pipelines and resume their 
travel towards their destination. We came to the same 
conclusions in our studies as that reached by Messrs. 
Burton McCollum and K. H. Logan,? namely, that— 
“the figures herewith presented, however, are sufficient 
to illustrate the point repeatedly emphasized in this paper, 
namely, that potential differences afford no measure of 
the intensity of current discharge from a pipe to earth, 
nor even of the polarity of a pipe with respect to earth.” 
The results of the study were not as conclusive as de- 
sired, but for all practical purposes indicated at least a 
partial cause of the corrosion difficulty, in that electroly- 
sis appears to have occurred. 

It is quite possible to prevent currents from flowing 
into the well through the water line piping system by 
installing in these lines insulating joints and to eliminate 
insofar as possible, in the construction of the wells, con- 
tact between dissimilar metals; or, if it be necessary 
to have such construction, that these connections be 
properly insulated. 





2BPlectrolysis Testing—By Burton McCollum and K. H. Logan. 
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George Arthur Johnson 


Colonel George A. Johnson, widel 
water works and sewerage, died of heart-fai 
March 31, while at work after hours in his ane brs 
office. Those who knew him well will feel that he deka 
he would have wished—in harness. He was 59 years old 

In the water supply field, Colonel Johnson in <a 
years made his mark. He began his career on the staff f 
George W. Fuller, during the operation of the Louisvill 
Experimental Filter Station (1895), and in later yas 
(1907-1910) he was a member of the consulting se r 
Herring and Fuller. 7 

In other locations he conducted studies similar to thos 
at Louisville, and in 1903 assumed charge of operation 
of first modern type rapid sand filtration system jp ja 
United States—the plant at Little Falls, N. J, which 
served Paterson, Passaic and Montclair, N. J.” In 1993 
he also had charge of field investigations looking toward 
added sources of water for New York City, representin 
the beginning of the Ashokan Project. 

His work on the purification of waters from the Chj- 
cago Drainage Canal is well known and there in 1908 as 


y known authority on 





George A. Johnson 


partner in the firm of Herring and Fuller he employed 
bleaching powder to sterilize the water supplied to the 
stock yards. The same year he introduced the process to 
the Jersey City supply—markng the first American usage 
of chlorination as a means of purifying water for human 
consumption. 

Colonel Johnson entered the U. S. Army in 1918, built 
up a special division for operating utilities. He retired 
in 1920, with the rank indicated, to reenter the consulting 
field. 

He was a member of the American Water Works 
Association, American Society of Civil Engineers, Amer- 
ican Public Health Association, New England Water 
Works Association and many other professional societies 
—the last named presenting him with the Dexter 
3rackett Medal. 

Colonel Johnson was an excellent writer, with “The 
Typhoid Toll” and many other articles to his credit. At 
the time of his death he was serving as editor of “The 
Log”’—the monthly magazine of the Circumnavigators 
Club of which he was at one time president. 
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THE INSTALLATION 
AND SERVICING 
OF POROUS AIR 
DIFFUSER MEDIUMS 


By FRANK C. ROE 


Sanitary Engineer, The Carborundum Co., 
Niagara Falls, N. y. 
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plates and tubes of the type used for aeration. in 
sewage and water treatment plants, their operation 
should be checked regularly. Partial clogging of the 
rous structure may occur for a number of reasons, 
thereby decreasing the effectiveness and increasing the 
cost of aeration. 

The writer and his company have made a study of the 
yarious methods of servicing diffusers necessary to main- 
tain their efficiency for a reasonable life. The publication 
of such information should be of value to those con- 
cerned with aeration by diffused air. 

The most immediate and positive indication of obstruc- 
tion within the- diffuser structure is an increase of com- 
pressor or blower: pressure necessary to supply a given 
quantity of air. Visual examination of the aeration tank 
or tanks will also disclose any non-uniformity of diffu- 
sion which may be due to a partially clogged condition. 
This is a practical determination but not so conclusive as 
the first. 

Clogging of porous media is avoidable to a great extent. 
It is, therefore, proper to list the various sources of clog- 
ging, and the causes thereof, before discussing methods 
of cleaning. That trite old saying, “An ounce of preven- 
tion is worth a pound of cure,” has a cogent application 
to this subject. 


‘¥ maintain the high efficiency of porous diffuser 


Sources of Diffuser Pore Obstruction 
and Methods of Prevention 


Diffusers may become clogged on either the air side or 
on the liquor side ; that is, on the top or bottom of plates 
and on the outside or inside of tubes. Both classes of 
clogging may be experienced simultaneously. 


Liquor Side Clogging 


1. Suspended Solids: Perhaps the most common type 
of clogging is caused by interruption of aeration during 
which the solids in water, sewage, sludge or mixed liquor 
settle and the water content filters through the diffusers 
into the air duct. Most of the solids in suspension are 
intercepted at the diffuser surface, but a definite propor- 
tion, depending on the pore size, will enter the top 1/16 
to % inch of the structure. When aeration is resumed 
all of these particles will not be blown out of the struc- 
ture and cumulative clogging results. Furthermore, some 
of the very fine solids which filter completely through the 
structure into the air duct may not be forced back through 
the diffuser when aeration is resumed, and additional 
clogging on the air side is possible. 

Most of the sewage solids are organic and include 
grease, soap and stringy material as well as sludge. Fre- 
quently, however, inorganic solids, such as iron in the 
hydroxide form and carbonate of lime, are found in the 
top of the porous structure—the latter being most preva- 
lent in hard water communities. 





Plate 1—A Section of Aeration Tanks (Sewage Treatment Plant, 
Golden Gate Park, San Francisco), an Example of Uniform 
Diffusion 


Maintenance of continuous air delivery is the positive 
way to eliminate this trouble. Temporary cessation of the 
air supply is not impossible with modern equipment, but 
the usual auxiliary blowers with standby power units and 
inexpensive automatic control equipment will largely elim- 
inate shutdowns. As a suggestion along this line, gas 
engines operated on the gas from sludge digestion is one 
source of power not to be disregarded. They are giving 
satisfactory continuous service in a number of places 
where they are directly connected to blowers. 

Care should also be taken not to over-design in the 
matter of diffuser area. Not less than one cubic foot of 
air per minute should be discharged per square foot of 
diffuser area. Insuring a higher rate, so as to maintain 
good air velocity through the pores as well as uniformity 
of diffusion from the entire diffuser area, is better prac- 
tice still. 

2. Organic Growth: Another form of liquor side clog- 
ging is growth of bacterial and protozoa life in the upper- 
most portion of the porous structure. This may be‘attrib- 
uted, at least partially, to non-uniformity of diffusion. All 
of the diffusers controlled by a single valve may not have 
similar permeability ratings, or the individual areas of 
any particular diffuser plate or tube may not be uniform 
one with another. (Good and bad uniformity is illus- 
trated in Plate 2.) 

As suggested, it should be possible to avert clogging of 
this nature by careful installation and selection of plates 
or tubes. All units controlled by a single air valve should 
have a similar permeability rating within limits of 0.5 cu. 
ft. or less. Uniformity of individual diffusers depends 
upon precision and perfection in manufacturing. ; 

3. Miscellaneous: Very often protection from cement 
grout (or other material used to install plates), dirt, 
debris, etc., is not provided during installation or when 
tanks are empty, and appreciable surface clogging results. 
A plate cover (see sketch) should be used to shield plates 
from cemening materials during installation, and other 
protective measures should be observed when tanks are 


empty. 


Aid Side Clogging 

1. Dirt in Air: Air containing a high quantity of soot 
or other impurities is a major source of clogging on the 
underside of diffuser plates or inside of diffuser tubes. 
Selection of effective air filters and care in locating the 
air intake are obvious preventatives. 

The thought should be injected here that diffusers of 
higher permeability than the type used during the early 
days of sewage aeration are undoubtedly subject to less 
clogging of this nature because of relatively larger pores 
through which many of the fine suspended particles pass 
rather than stop. It is doubtful if the air bubbles re- 
leased from higher permeability diffusers are very much 
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Plate 2—An Illustration of Good Uniformity of 


Diffusion on the Left; Poor Uniformity on the Right. 
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(Photographs Taken 


Looking Down on Diffusion Plates in Testing Apparatus) 


larger than the bubbles discharged from the earlier low 
permeability grade of diffuser. The theory advanced is 
that a certain buoyancy or bubble size is necessary to 
overcome surface tension and release the bubble from 
the diffuser surface, regardless of pore size. The fact 
remains that higher permeability diffusers have not been 
less effective than those of lower ratings previously 
specified. 

2. Oil in Air: Reciprocating compressors are now 
rarely used in sewage aeration, but the oil which they 
force through air lines is responsible for pronounced dif- 
fuser pore plugging. Fortunately, the low pressure re- 
quired for sewage aeration permits the use of rotary 
blowers of the centrifugal or positive displacement type. 
If reciprocating units must be used for any reason, an 
oil trap or filter of some kind should be used between the 
compressors and the diffusers. 

Certain types of primary air filters depend on the use 
of an oil for cleanng or renovating. In this operation it 


is recommended that a partial wash with a solvent be 


given after the oil treatment so that oil will not be blown 
free and carried through the diffusers. 

3. Air Pipe Rust or Scale: It is generally recognized 
that cast iron pipe as a material for air lines is sufficiently 
resistant to corrosion from moisture to be considered to 
have almost an endless life. Genuine wrought iron is 
likewise considered satisfactory. Galvanized or sherard- 
ized steel pipe would be considered suitable for relative 
short periods of life, while ordinary black iron pipe or 
steel is not suitable. 

In spite of the consideration given to this phase of air 
pipe design, there is evidence that some air side clogging 
is caused by iron oxide in the form of rust particles and 
scale. 

There are economic considerations involved in prevent- 
ing this source of clogging. Aluminum and copper pipe 
have been used for the smaller air lines and are recom- 
mended along with other types of corrosion resistant 
pipe. However, if the use of such pipe raises the install- 





lation cost appreciably it should be balanced against the 
estimated cost of diffuser servicing and replacement, with 
attendant inefficiencies of aeration. The latter, however, 
is not very tangible when it comes to making such cost 
comparisons. 

4. Miscellaneous: Air lines left in a dirty condition 
after installation can cause clogging of considerable mag- 
nitude. The remedy is obvious. Cast iron diffuser plate 
containers may cause the same difficulty as does iron 
piping, but to a lesser degree. Mr. William M. Piatt has 
avoided this possible source of trouble in designing con- 
tainers for some of his plants in North Carolina, by using 
aluminum container linings. At other plants the entire 
plate holder is to be of aluminum. 





Restoration of Diffuser Efficiencies 


Because of the diversified types and degrees of clog- 
ging experienced in the 100-odd activated sludge plants 
in the country, it is natural to expect that there are many 
methods of cleaning in use. Lacking information on the 
subject, plant superintendents and operators have, more 
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or less successfully, devised and developed individual 
methods of their own. 

The writer’s company, in addition to considerable ex- 
perimental work in the research laboratories, has fostered 
a survey among those in charge of plants throughout the 
United States and Canada, believing that many practical 
methods of diffuser cleansing would come to light. The 
response to our inquiries and the cooperation received 
has been most gratifying and has made it possible to 
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resent the outline to f ollow. Some of the methods have 
heen improved, amplified or supplemented as the result 

f certain research work which we have conducted. rae 
: Methods employed in diffuser cleaning can be divided 
sto two general classes ; ViZ., methods applicable to dif- 
fusers in place ( suitable largely to liquor side clogging ) 
and methods which are adaptable only to removed diffus- 
ers. Lubes are cleaned for the most part by the latter 
method because they may be quickly and easily removed. 
The methods to follow are not given in an order to 
indicate preference. 

Cleaning Diffusers in Place 

1. Caustic Treatment: Clean aeration tank and sur- 
face of diffusers thoroughly with hose stream and leave 
about 14 in. of clean water over plates, providing the 
slowest practical air diffusion during this period. Dis- 
solve about 1/10 Ib. commercial lye crystals over each 
square foot of plate and then shut off air. Allow solution 
to penetrate plate (10 to 15 minutes ), add more clean 
water, and then turn air on at maximum rate. (Note: 
This method is chiefly applicable to removal of organic 
compounds. ) 

2. Sand Blasting: Dry plates thoroughly by draining 
containers completely and blowing out porous structure 
with air applied at high rate. Sand blast plate surface 
with usual type of sand blast equipment, using “Blastite’’ 
Grain. Remove not more than 1/32 in. from surface, 
maintaining maximum air discharge during the operation. 
One minute or less is required to clean a plate by this 
method. 

3. Surface Spalling: This method is applicable to dif- 
fuser plates of the silica type. Dry plates by draining 
containers and blowing out porous structure with air at 
high rate. Apply blow torch flame to entire top surface 
of plate until it cracks into flakes. Sweep off this film or 
scale and rub surface smooth with a Carborundum Brand 
rubbing block. Sweep off particles again. Leave air on 
during entire operation. 

4. Burning Out Surface. Dry plates by draining con- 
tainers and blowing out porous structure with air at high 
rate. With air off, saturate each plate with one quart of 
alcohol and apply heat with blow torch. Dry and brush 
off surface. 

5. Acid Washing and Scrubbing: Dry plates by drain- 
ing containers and blowing out porous structure with air 
at high rate. With air off, apply a 30 per cent solution of 
hydrochloric (muriatic) acid to the surface liberally and 
allow same to penetrate somewhat before turning on air 
at a low rate. Scrub with a stiff brush, using more acid 
if necessary. Follow with a clean water wash and scrub- 
bing with a wire brush, continuing air discharge at a 
somewhat higher rate. (Note: This method is chiefly 
applicable to removal of inorganic compounds. ) 

6. Vacuum Cleaning: This method has not been proven 

but was suggested by authorities at the Milwaukee Sewage 
Treatment Plant, where a trial was intended. A vacuum 
pump was to have been used with a suction inlet of small 
area which would be held closely against and moved back 
and forth across the diffuser surface to be cleaned. 
_ 7. Rest: Dry plates by draining containers and blow- 
Ing out porous structure with air at high rate.. Allow 
diffusers to rest while dry for a week or more. (Note: 
(he theory of this treatment is that the change of condi- 
tions will cause the bacterial and protozoa growth in the 
porous structure to die. ) 

8. Chlorine Treatment:* Introduce a strong dose of 
chlorine into the branch air line leading to each diffuser 
assembly for several mintes during a low rate of air flow. 
Following by blowing out diffusers with the maximum 
possible rate of air flow. (Note: This method is chiefly 
applicable to removal of organic compounds. ) 
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9. Steam Backwashing:* Dry -diffusers by draining 
and blowing out porous structure with air at high rate. 
Introduce steam into the branch air line at 10 Ibs. pres- 
sure and scrub diffuser surface simultaneously with a 
stiff brush. 

10. Water Backwashing:* Introduce clean water into 
the branch air line under pressure of 15 to 20 Ibs. per 
sq.in. Scrub diffuser surface simultaneously with a stiff 
brush, 

*Methods applicable to tubes or plates and of some 
benefit also in cleaning the air side of diffusers. 
Cleaning Removed Diffusers 

11. Acid Pickling: Wash diffusers with water (use 
hose and brush). Set in a vertical position and allow to 
drain and dry as much as possible. Soak in 30 per cent 
solution of hydrochloric or nitric acid for four hours. 
See Plate 3. Wash with water. (Note: Use hydrochloric 





Plate 3—Restoring Diffuser Efficiency by Pickling in Acid Bath— 
Method 11 

acid if it is desired to dissolve inorganic compounds and 

nitric acid if it is desired to oxidize organic compounds. ) 

12. Caustic Treatment: Place diffusers in vessel con- 

aining a 10 per cent solution of sodium hydroxide (lye) 
and boil for about one hour. Remove from this solution 
and wash thoroughly in boiling water. (Note: This 
method is only applicable to partial removal of organic 
compounds, chiefly fats, which are saponified by the caus- 
tic soda and then dissolved in hot water. ) 

13. Sandblasting. Dry diffusers thoroughly (prefer- 
ably in an oven of some kind) and sandblast ( Method 2) 
on either or both sides, as required. It is recommended 
that, where practicable, the diffuser be inserted in a con- 
tainer which will make it possible to force air through it 
at a high rate during the operation. This will eliminate 
any clogging by the dust created. 

14. Burning: This method is applicable to diffusers of 
the fused crystalline alumina type. Place diffusers in a 
furnace or kiln in any convenient position, leaving a space 
of not less than % in. between units. (See Plate 4.) 
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Raise temperature gradually during 10 hours to about 
1000 deg. Centigrade and then allow to cool gradually. 
The cycle should take at least 16 hours. Fuel of any 
kind is satisfactory, but care must be taken to avoid 
impingement of flame against diffuser surfaces. At Deca- 
tur, Ill., the gas from sludge digestion was used. 


Selection of Method 


Every plant operates under conditions peculiar to itself, 
which will prove a factor in the ease or difficulty of dif- 
fuser servicing and the methods of cleaning which can be, 
or should be, used. One method may work satisfactorily 
in one place but be wholly unsatisfactory in another place 
or at another time. Through experience each plant super- 
intendent will find the most effective and economically 
feasible method of cleaning for adoption at his plant. 

When serious clogging exists, all types of diffuser 
revivification are relative as compared to 100 per cent 
restoration of original permeability. In general, methods 
used on diffusers in place are not better than 75 per cent 
effective and range down to as low as 10 per cent where 
the clogging is almost wholly on the air side. Methods of 
cleaning removed diffusers are much more effective and 
are from 60 to 95 per cent effective. It is usually a com- 
bination of two or more methods which will produce the 
best result ; because, any single method is not a cure-all. 

The combination of causes and degree of clogging vary 
greatly and therefore it is not possible to give a rating of 
effectiveness to each method of restoration. It can be 
stated, however, that acid pickling of removed diffusers 
(Method 11) followed by burning in a furnace or kiln 
(Method 14) is 90 to 100 per cent effective, regardless 
of type of degree of pore plugging. This combination is, 
therefore, recommended where serious clogging exists. 

Most of the methods described for use on diffusers 
cleaned in place are simple, not too expensive, and easily 
carried out at almost any plant without extra help. Spe- 
cial equipment becomes necessary when cleaning removed 
diffusers, particularly for the burning method. Like 
almost everything else that is “best,” the burning or 
refiring method is probably the most expensive and is 
perhaps feasible only at larger plants. 

A simple improvised furnace can usually be built at a 
sewage plant to refire diffusers, other considerations 
being satisfactory. (See Plate 4.) Where this work 
proves impracticable in the field, the writer’s company 
will use its kilns at Niagara Falls for refiring when re- 
quested. Such arrangement would offer an added advan- 
tage in that refired diffusers can easily be retested and 
rated so that they may be properly re-installed thereafter. 

The above suggests the consideration of providing a 
simple permeability testing apparatus at sewage treat- 
ment plants which would be useful in re-rating removed 
diffusers which have been cleaned at the plant. Even 
though original markings are retained, which is doubtful, 
all units will not respond equally to the cleaning method 
employed and will have a new permeability rating which 
should be determined when re-installation is made. 

For acid pickling (Method 11) a wooden tub is satis- 
factory. The caustic treatment requires an iron kettle 
because of the boiling operation. Workmen should use 
precaution in these methods by wearing rubber gloves, 
aprons, etc. Tongs can be used to handle diffusers. (See 
Plate 3.) 

Where existing plate containers do not permit simple 
mechanical plate removal, a joint composed of sand in 
the bottom % in. and cement grout in the top, is recom- 
mended for setting plates in holders. This will save time 
and avoid plate breakage when removal becomes neces- 
sary. Plates so installed should be set with a lime mortar 
under the supporting edges to insure an even bearing. 
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Conclusion 


Maximum efficiency and life of air diffusers cap be 
expected by installing the proper type of blowers air 
filters, air piping, containers and appurtenances origi- 
nally; and, by observing all precautionary measures as 
much as possible during operation. 

The practice of regular servicing should be stressed if 
the diffusers in any plant are subject to a known source 
of clogging. If this is done, whether it is apparently 
needed or not, the permeability will be maintained indefi- 
nitely, in all probability, and one or more of the simple 
and least costly methods of revivification can be employed 

Because of the several potential sources of diffuser 
pore plugging which exist, and because many of these 
cause air side clogging, the use of plate containers which 
permit easy removal of plates is recommended. Ease of 





Plate 4—Diffuser Plates Stacked in Furnace for Burning-Out of 
Organic Matter. (More Clearance Between Plates Preferable; 
See Method 14) 


removal and replacement is one of the important advan- 
tages of diffuser tubes for smaller plants. (See Plate 1.) 

Diffusers of high permeability are less subject to clog- 
ging because of larger pores. They operate on a slightly 
lower air pressure than low permeability diffusers. They 
are probably more easily cleaned when revivification is 
necessary. Because of these advantages, and the fact 
that effectiveness of aeration is not decreased (compared 
to that provided by low permeability diffusers), plates of 
a higher rating are recommended. 

The writer wishes to express his appreciation to the 
several sewage works men who cooperated in supplying 
comments, data and information drawn from in the 
preparation of this article. 


v 
State Supreme Court Rules Municipal 


Revenue Bonds Constitutional 


An important decision has been handed. down by the 
Supreme Court of West Virginia which states that the 
act permitting municipalities to issue revenue bonds as 
security for funds borrowed from the federal govern- 
ment, for sewerage construction, is constitutional. A tax- 
payer’s suit attacked the validity of a city ordinance 
which had provided for financing a sel f-liquidating utility 
(sewerage system) by issue of revenue bonds in accord 
with recent legislative acts, legalizing financing through 
issuance of this heretofore illegal form of municipal 
security. 
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|. The Sharp Crest Weir. 
By P.S. WILSON 


Consulting Engineer, Glen Ridge, N. J. 


HE so called Sharp 

Crest Weir is a very 

useful device for the 
measurement of water flow- 
ing in open channels or 
streams. A knowledge of the 
few simple rules governing 
the design and use of weirs 
will make it possible to meas- 
ure the flow of water shed 
streams contributing to res- 
ervoirs, to estimate the over- 
flow or leakage of dams and 
to make other measurements 
of use to the water works 
operator. 

By a Weir is meant a bulk- 
head or dam over which the 
water flows, or more particu- 
larly, a notch in the top of such a structure through 
which the water flows. As shown in the illustration 
(Fig. 1), it usually consists of a rectangular notch and 
itis then known as a Rectangular Weir. 





P. S. Wilson 


The Crest of a weir is the bottom of the notch, the 
level to which the water must rise before any can flow 
over. It is the edge or sill over which the water flows. 
A weir is a Sharp Crest Weir when the bottom edge of 
the notch, or the crest, is constructed so as to be as sharp 
as possible, flush with the upstream face of the dam, and 
with the opening beveled or enlarged on the downstream 
side so that the stream of water as it passes through the 
opening will only touch the crest along one sharp edge, as 
shown in Fig. 2. In the laboratory the crest is kept as 
sharp as a knife edge. In practice the edge of a metal 
plate or angle iron, as shown 
in the illustration, is usually 


different shapes of notches. Different formulas must be 
used with such different weirs. The reason for making 
a weir sharp crested is that by so doing a weir can be 
built which can be used for the measurement of water 
without the necessity for making special tests to deter- 
mine what the formula is. The formula for rectangular 
sharp crest weirs is known, and it has been found easier 
to reproduce standard conditions by the use of the sharp 
crest design than with most other forms. Most weirs 
built for the measurement of water are therefore con- 
structed as sharp crest weirs. 


Weir Formulas 


One of the most commonly used formulas for use 
with rectangular sharp crest weirs is known as the 
Francis formula, named for its originator, Mr. J. B. 
Francis, who performed extensive experiments on weirs 
at Lowell, Mass., in 1851. This formula is as follows: 

QO = 3.33 kX LX hX Vh 
In this formula :— 
© = Discharge of the weir in cubic feet per 
second. 
I. = Length of the weir crest in feet. 
h = Head on the weir in feet. 
Vh= The square root of the head in feet. The 
square root of the head is the number which, 
multiplied by itself, equals the head. 





3 
(h & Vhis often expressed as h*, but it is more read- 
ily computed if considered in the form 
given above. ) 
Example: A sharp crest rectangular weir is 5.00 feet 
long and has a head of 0.42 feet (5 inches) on it. 
(The square root of 0.42 is 0.65, because 0.65 « 0.65 
= 0.42.) 
QO = 3.33 & 5.00 « 0.42 
« 0.65 = 4.55 cu. ft. per 





satisfactory unless extreme 
accuracy is desired. The up- 
stream face of the weir 
should be vertical, and of 
course the crest should be 
exactly horizontal. 

The Head on a weir is 
the difference in elevation 
between the crest of the 
weir and the surface of the 
water in the pool upstream 
from the weir. With any 
given weir there is a fixed 
relation between the head 
and the amount of water be- 
ing discharged, thus by 
measuring the head the dis- 
charge may be determined 
from the formula or table 
which applies to that partic- 
ular form of weir in use. 

The relation between the 
head and the discharge of a 
weir is different with dif- 
ferent forms of crest and 


Operators.—Editor. 





This is the first of a series of articles by P. S. 
Wilson, prepared with the idea of presenting 
selected phases of hydraulics from the viewpoint 
of the practical water works operator. 

The author, after graduation, continued his 
researches in the Hydraulics Laboratories of 
Cornell University, before taking up consulting 
practice as assistant to the late James H. 
Fuertes. He thereafter entered the water works 
operating field with the Community Water 
Service Company; became Superintendent of 
the New Rochelle Water Company and later 
Superintendent of Operations for the forty odd 
plants operated by the parent Company. 

In 1932 he returned to consulting work, 
specializing in Water Works Management, and 
has served during the past year as Executive 
Secretary of the National Recovery Committee 
for Water Works Construction. 

Mr. Wilson’s experience enables him to con- 
tribute this series of articles which should be of 
genuinely practical value to Water Works 


second. The Francis formula 
given above is most accurate 
for heads between about 
0.30 feet and 2.00 feet. A 
small error in determining 
the head makes such a large 
error in the discharge at 
very low heads, that for 
most practical purposes this 
formula is sufficiently accu- 
rate at all heads up to about 
2.00 feet, and it is fairly ac- 
curate for higher heads also. 
The great advantage of the 
Francis formula is the fact 
that it is much simpler to 
compute than most of the 
others. The principal other 
formulas are known as the 
Bazin formula, the Fteley 
and Stearns formula and 
the Rehbock formula. A 
complete treatise may be re- 
ferred to for the details of 
these other formulas. 
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TABLE I—DISCHARGE OF 





A SHARP 
WEIR PER FOOT OF LENGTH BY 
THE FRANCIS FORMULA 
Discharge Per Foot of 
Length of Weir Expressed in 


Head 
Expressed in Cubic Feet 
Feet Inches Per Second 

01 Z .0033 
02 \, 0094 
03 ve 0173 
04 VY .0266 
05 ¥% .0372 
06 YA 049 
07 7% 062 
08 1 075 
09 1% 090 
10 ly 105 
12 1% 138 
14 154% 75 
16 1% 213 
18 2% 254 
.20 236 298 
22 25% 344 
24 2% 392 
26 31% 441 
.28 3% 49 
30 3% a 
32 3% .60 
34 4% .60 
m6) 43 8 an 
38 4 78 
40 4% 84 
42 5 91 
44 54 97 
46 5% 1.04 
48 5% 1.11 
50 6 1.18 
55 615 1.36 
60 7 y 4 1 55 
65 7% 1.75 
70 83% 1.95 
75 9 2.16 
80 958 2.38 

35 10% 2.61 
90 1034 2.84 
95 1134 3.08 
1.00 12 3.33 
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Vig. 1—Rectangular Sharp Crest Weir. 


CREST 


Gallons 
Per Minute 


296. 
323. 
350. 
378. 
407. 
436. 
467. 
497. 
530. 
610. 
690. 
780. 
870. 
970. 
1070. 
1170. 
1270. 
1380. 
1500. 
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Fig. 2—Cross Section Rectangular Sharp Crest Weir. 
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For convenience the results of the computations 
from a weir formula may be arranged in a table, as 
shown in Table I. The discharge read from the table 
may be multiplied by the length (in feet) of any shar 
crest weir to obtain the discharge. ; 

There are several other features to be considered in 
the design and use of weirs and these will be discussed 
in subsequent articles. These will include particularly 
the correct design of the ends of the weir notch and 
the methods of measuring the head. 


v 
Public Sewerage Systems 


of Germany 
Reviewed by Abel Wolman 

Public Sewerage Systems in Germany—By Prof. Dr.-Ing. E.h, J 
Brix, Dr.-Ing. E.h. Karl Imhoff, Prof. Dr. R. Weldert. Two vols. 
298 figures, 1549 pages text. Publisher Gustav Fisher, Jena, Ger- 
many. 1934. 

The preparation of a comprehensive and authoritative 
compendium of the sewerage systems and sewage treat- 
ment plants in the United States has been frequently dis- 
cussed. The vast amount of work involved in the collec- 
tion and publication of the data, however, has so far 
deterred anyone from undertaking it. 

While the task is under debate in this country, these 
two volumes from Germany give concrete demonstration 
of the fact that it can be done and when done is of inesti- 
mable value. 

The work here reviewed represents a stupendous under- 
taking. 

Detailed information on the sewerage facilities in all 
of the German cities is given in Volume 1, with a degree 
of detail varying with the size and complexity of the 
system. A brief description of the sewage treatment 
plant, of pumping stations, of the basis for design and 
of the costs, are included. In many instances maps and 
detailed drawings also appear. 

Volume 2 contains the general principles underlying 
the design of public sewerage systems and of sewage 
treatment, figures on water consumption, the laboratory 
examination. of sewage and sludge, and descriptions of 
administrative units for the control of sewerage systems 
and sewage treatment. 

Detailed data on populations of the communities under 
discussion, on central control over sewerage programs, 
water consumption, lists of important patents, and a de- 
tailed bibliography are given ample space. 

The books are packed with interesting, general and 
detailed information, which supply new reference volumes 
which we might well emulate for similar systems in this 
country. 

The books are excellently printed and the paper is of 
fine quality. The authors are to be complimented on the 
accomplishment of a beautiful task. 


v 

A.W.W.A. Exhibits to Be Beautified 

Guy Northrup, Chairman of the Exhibit Committee of 
the A. W. W.A., may have let out a secret when he 
divulged the preparations under way to make the 1934 
convention outshine all others in the matter of manu- 
facturers’ exhibits. A modern touch of beauty will be 
added to the instructive feature of the exhibits. The large 
ballroom of the Hotel Commodore is to be converted into 
an array of midnight-blue velvet and chromium which is 
to be employed in the modernized styling of booths and 
furnishings. Improving business, he says, will bring out 
a larger number of exhibitors and the location will make 
it possible for exhibitors to display a greater variety of 
equipment and materials than heretofore. Furthermore, 
there have been numerous items of new equipment de- 
veloped which have never before been exhibited. 
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MEETING OF THE NEW JERSEY 
SEWAGE WORKS ASSOCIATION 


oldest sewage works association in America, held 
its 29th annual meeting on March 22nd and 23rd, 
at Trenton, N. J. In attendance (210 registered) it out- 
ranked the meeting of 1933. The annual “speechless 
dinner”—an innovation started some years ago by P. N. 
Daniels—went off without casualties or the singing of 
“How Dry We Are.” 
Officers elected or continued for 1934-35 were: 
President—W. C. Mallalieu, Boonton, N. J. 
lst Vice-President—Edward Highland, Moorestown, 
N. J. 
2nd Vice-President—Edward P. Molitor, Springfield, 
N. J. 
Treasurer—Paul Molitor, Jr., Morristown, N. J. 


Tie New Jersey Sewage Works Association, the 





Courtland H. Shute, Glass- 
boro, N. J., Retiring 
President 


W. C. Mallalieu, Boonton, 
N.J., President of the 


Association 


Secy. and Editor—John R. Downes, Bound Brook, 


N. J. 


Technical Sessions 
(President, C. H. Shute, presiding ) 

The following constitutes a digest of papers presented 
and discussion. 

“Notes on the Operation of the Princeton Sewage 
Treatment Plant”—I. RusseLL Riker, Superintendent 
of Sewage Treatment, Princeton, N. J. 

Mr. Riker described briefly the Princeton plant, which 
is of the separate sludge digestion-sprinkling filter type 
and named some of the operating troubles encountered, 
measures of correction employed and conclusions reached 
thereby. 

He considered highly important the enforcement of 
an effective ordinance preventing abuses of the sewerage 
system by discharging therein substances deleterious to 
sewers or the treatment process. The new Princeton 
ordinance, he said, was based on experiences and prac- 
tice in 30 municipalities having previously passed such 
ordinances. 

As to plant operation; the primary settling tanks, hav- 
ing hopper bottoms but no sludge removal mechanism, 
had been difficult to keep clean. The digesters (sludge 
pH 7.2 to 8.4) had foamed even when the air tempera- 
ture was 14 deg. below zero. Sludge dewatering (open 
sand beds) had been speeded up by additions of lime and 
iron coagulants. Filter fly breeding had been controlled 
by flooding the units each two weeks during summer. 
Sludge from the final settling tanks (no mechanism) 





had had to be drawn at least every week—preferably 
more frequently. The filter effluent contained 14 parts of 
nitrate nitrogen and was chlorinated at entrance of the 
final tanks, requiring 3.7 p.p.m. dosage to maintain 0.37 
p.p.m. residual (avg.) at the outlet weir after 1 hour of 
settling. Control of odors had been one of the chief 
problems of summer operation,—smudge fires being used 
to indicate odor travel habits. 

Prechlorination at the plant proper had been used to 
correct odors and required 9.6 p.p.m. average dosage for 
9.6 hrs. (avg.) in hot weather. The already septic sew- 
age, when chlorinated beyond the point of hydrogen 
sulphide destruction, had produced a medicated odor 
which close to the filters was rather objectionable. On 
this score a two point chlorine application had proven 
preferable. With low flows in dry hot weather the addi- 
tion of brook water to the sewer to increase flow and 
freshen the sewage had been helpful in controlling odors 
and rendering prechlorination more satisfactory. With- 
out such dilution, chlorine demands of the crude sewage 
as high as 32 p.p.m. (B.O.D. 428 p.p.m.) had been noted 
at times. 

Mr. Riker quoted results of stream surveys, made 
prior to and since the plant had been placed in service, 
for the purpose of showing the extent of stream improve- 
ment noted. As to operating costs, the cost of pumping 
had averaged $11.50 per m.g. and treatment cost $23 per 
m.g. The cost had been high because of the plant under 
loading ; and he estimated a cost for pumping and treat- 
ment at $25 per m.g. for the future. 


“Notes on the Operation of the Little Falls Treat- 
ment Plant”—-Epw. F. LawLer, Superintendent of 
Sewerage, Little Falls, N. J. 

Mr. Lawler, a believer in adequate operating records, 
showed as much by the carefully prepared graphs which 
he exhibited in the way of illustrating his review of the 
first year of operation of the separate sludge digestion- 





Paul Molitor, Jr., Superin- John R. Downes, Bound 
tendent Sewage Treatment. Brook, N. J., Secretary of 
Morristown, N. J. Elected the Association and Editor 
Treasurer of the Association. of Proceedings. Watched 
Paul Is the True Son of the Imhoff Tanks Foam; Got an 
Father Idea—in Fact, Several 


sprinkling filter plant at Little Falls, N. J. The plant 
consists of bar screens; sedimentation tanks with sludge 
removal equipment; two circular sprinkling filters 
equipped with revolving distributors (operating on a 
minimum head of 9 inches); secondary settling tanks, 
glass covered sludge beds; a separate digester (consisting 
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of an old settling tank, equipped for heating and re- 
circulation at inlet end with a floating cover over a section 
of the tank) ; chlorinators for pre- and post-chlorination. 
The digester arrangement had been unsatisfactory ; was 
difficult to heat and to draw a satisfactory sludge and 
supernatant liquor from. Freezing around the edges of 
the floating cover had been another difficulty. The tank 
was to be revamped. Odors had been effectively con- 
trolled by prechlorination. The revolving distributors, 
except for drifting snow blockage of the arms, had given 
no difficulty. To avoid this difficulty he thought the 
6-inch clearance between stone bed and the distributor 
arms should be increased. 

Badly leaking sewers had been repaired as a C.W.A. 
project. Careful operating and cost records disclosed a 
total annual operating cost of $6,388—equivalent to 
$36.41 per m.g. or 53 cents per connection per month. 
The operating personnel had consisted of an operator, 
assistant operator and laborer. The operating cost was 
divided as follows: Salaries, 40.38%; extra labor, 
8.78% ; electric power, 21.48% ; water, 7.6% ; materials, 
repairs and supplies (except chlorine), 5.06% ; chlorine, 
15.6%. Of the latter only about half that purchased 
had been required because the flow had averaged only 
179,200 gals. (119 gals. per capita) per day, whereas 
the plant had been designed for 875,000 g.p.d. 

L. H. ENstow called attention to the satisfactory 
operation of revolving distributors in climates more 
severe than that of Little Falls. The infrequent opera- 
tion of the distributors, due to existing flows being so far 
below design capacity, had apparently given the drifting 
snow an opportunity to accumulate and stop the dis- 
tributors. 

“Sludge as Fertilizer’—C. G. WicLrey, Consulting 
Engineer, Atlantic City, N. J. 

Mr. Wigley’s paper put forth evidence of the value 
of dried sludge as a soil builder which, like animal 
manures, released its plant food over a period of years, 
and served as a source of humus. The results of the 
first year were most noticeable on leafy crops ; the second 
year, on fruit and seed crops (peas, beans, etc.) ; on 
root crops, the third year. Air dried digested sludge 
(10 per cent water) would contain only about 2 per cent 
nitrogen. With 100 lbs. sulphate of ammonia; 200 lbs. 
of acid phosphate; 50 Ibs. of muriate of potash added 
to 1,650 Ibs. of dried sludge to produce a ton of product, 
the formula would yield a very satisfactory complete 
fertilizer with a carbon to nitrogen ratio of 6 instead of 
8 for the sludge alone. Mr. Wigley referred to the use 
of a sludge shredder of the type being used at the 
Trenton plant which could be used for mixing and shred- 
ding at a single operation. 


New Scheme of Sludge Drying 


“A New Method of Sludge Drying”—Joun R. 
Downes, Superintendent, Sewage Treatment, Plainfield- 
Joint Sewage Works, Bound Brook, N. J. 

Mr. Downes* described the new mechanical sludge 
drying plant, installed by Industrial Associates, Inc., at 
the Plainfield (N. J.) works. He said the drier was 
very similar to successful installations in the industrial 
field for drying organic materials such as the production 
of soap or milk powder and the like. The digested 
sludge being first partially dewatered by a floatation 
process was fed by an adjustable rate Marlow diaphragm 
pump to the center of a rapidly revolving (adjustable 
speed) horizontal disc located at the center and near the 
top of a drying chamber. The wet sludge (90 per cent 


*In an article to appear in a near future issue of WATER WorKS 
AND SEWERAGE Mr. Downes will fully describe the Plainfield sludge 
drying installation and operating results.—Hditor. 
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or less water) being thrown off from the revolving tab] 
as a spray, gave up its water while dropping (% minute) 
to the bottom of the chamber through the heated (re 
circulated) air—therefrom, being mechanically removed 
as an odorless, fluffy material containing 25 per cent 
moisture or thereabouts. Forced circulation involved’ 
13,000 cu. ft. of new air taken into the system per hour 
and the whole being heated to 900 deg. F., entered the 
top of the drying chamber and left at the bottom at 
200 deg. F. Both inlet and outlet air temperatures were 
subject to automatic regulation to prevent scorching or 
underdrying. A coal burning drier furnace utilizing 400 
lbs. of pulverized fuel per hour provided the heat at q 
predicted fuel cost of $3.30 per ton of finished fertilizer 
(25 tons of 90 per cent moisture sludge being converted 
to 3.3 tons of 25 per cent moisture fertilizer). Adding 
cost of chemicals for sludge floatation (thickening) and 
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H. S. Vermilye, Superintend- 

ent of Sewerage, Tenafly, 

N. J. “Too Many Sewerage 

Coroners; Too Few Sewer- 

age Doctors” 
electric power, the total anticipated cost would be $6.50 
per ton of finished product. 

Mr. Downes stressed the fact that the floatation scheme 
of lifting the digested or partially digested sludge to 
produce a scum at the top of the dewatering stand-pipe 
was a highly important part of the scheme. Production 
of economy in heat required and elimination of power 
for raising the sludge to the elevation required (lifted, 
instead, by the carbon dioxide gas liberated in the sludge) 
had resulted from adaptation of the principle of floata- 
tion—in fact, had been the secret of rendering the 
method practical as a sludge drying process. The vari- 
able speed diaphragm pump, thereby, served principally 
as a rate of flow and consistency regulator—performing 
a valuable function with little work. Watching Imhoff 
tanks foam had given him the idea of sludge lifting and 
thickening by the floatation scheme. 

In reply to questions from the floor, Mr. Downes said 
that reinforcing chemicals to raise the fertilizer values of 
the dried product could be added, if desired, to the 
thickened sludge entering the drier. The minimum size 
of installation. considered practical and economical to 
operate would appear to be that for a municipality with 
a population of 40,000. This conclusion was based on 
comparing all costs with that of plants with glass covered 
beds for sludge drying at increased rates on reduced 
areas. The cost for a plant serving 100,000 people or 
thereabouts would approximate 30 cents per capita; for 
larger plants, less. The moisture content of finished 
product would be maintained between 20 and 50 per cent 
—a matter to be decided on the basis of overall economy 
of operation. A product with even as much as 50 per 
cent water content was friable after squeezing a hand 
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full. Below 20 per cent moisture the product was dusty. 
The Plainfield unit would handle 10 gals. of thickened 
sludge (90 per cent moisture) per minute at an air re- 
circulating rate of 30,000 cu. ft. per minute. Dust sepa- 
ration was provided for by a cyclone on the exhaust ; 
automatic temperature control prevented odor nuisance 
from scorching the digested sludge. 


Atmospheric Contamination by Sewage Works 


“Measurements of Atmospheric Pollution by Sew- 
age Works” —GoRDON M. Fair and W. F. WELLs, 
Harvard University, School of Sanitary Engineering, 
Cambridge, Mass. 

Professor ‘air presented a paper by himself and Mr. 
Wells which was of unusual interest, creative of con- 





Floyd A. Hoffman, City En- Behind the Smoke-Screen Is 
gineer, Morristown, N.J. Got “Chet” Wigley, C.E., of At- 
Tired of Watching Sludge  lantic City, N. J., Who as 
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siderable favorable comment both as to contents and 
method of presentation. 

Regardless of the arguments that there was no health 

hazard involved in aerial contamination by sewage works, 
Professor lair said it behooved sewage men to do some- 
thing about the more or less prevalent complaints of 
nuisance from odors or insects. Furthermore, a third 
possibility—bacterial contamination, entered the picture 
also. He and his co-workers, because of lack of prac- 
tical methods of evaluating odors, had undertaken to 
make definite numerical measurements of odor values 
and intensities and bacterial density of the atmosphere 
at and near sewage treatment works. He called atten- 
tion to the fact that, unlike heat or light, odors were 
created by particles of a substance without power of 
radiation. It was necessary, therefore, to have air cur- 
rents to disseminate and carry odors to the nostrils. In 
addition, the evaluation of odors depended on intensity 
of concentration and usually there would not be a per- 
ceptible change in odor intensity until the dilution in- 
crease with odorless air had been as much as 60 per cent. 
A more practical consideration would be 100 per cent 
changes in dilution before noticing a lesser odor intensity 
by the human nose. Based on this fact the methods 
developed by himself and co-workers at Harvard Uni- 
versity for evaluating odor intensity, had involved pro- 
gressive dilutions of 1 volume of odorous air or liquid 
with an equal volume of clean air or liquid and increasing 
the dilutions progressively to obtain 1 to 4,1 to 8,. . 
1 to 64, etc. The use of a simple sniffing device, dubbed 
the “Osmoscope,” which had been devised to quickly 
evaluate odor intensities, was demonstrated by Professor 
Fair. By its use a pO value of 1, 2, 3, 4, etc., could be 
determined to indicate odor intensity just as pH values 
indicated acidity or alkalinity. 
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Indicative of the power of sludge gas to pollute the 
atmosphere, the pO value of sewages had been found to 
be 4 or 5, whereas the digester gases had started with a 
pO value of 15 and gradually diminished as digestion 
progressed. In thermophyllic sludge digestion (140 
degrees) a pO value of 20 was common—requiring air 
dilution of 1 million to 1 to produce a threshold value of 
barely detectable odor. 

Concerning the bacterial pollution of the air surround- 
ing treatment works, Professor lair said that recent tests 
had indicated that organisms of respiratory and skin dis- 
eases, thrown off in a mist produced when aerating 
sewage on sprinkling filters or by diffused air, could live 
a long time after evaporation of the moisture. Intestinal 
organisms were similarly thrown into the atmosphere but 
did not survive long. To determine the intensity of 
such bacterial pollution a special centrifuge had been 
constructed which made use of tubes coated with nutrient 
agar and eosine-methylene blue agar. As the air passed 
through the tube at a determined rate (volume) the 
centrifugal force caused the organisms to stick to the 
coating of media after which they were grown by the 
usual incubation and counted. B. Coli had been found 
in areas surrounding sprinkling filters and activated 
sludge plants. In a closed room in which sewage was 
being aerated by diffused air, b. coli to the extent of 
7,200 per cubic foot of air had been found 35 ft. distant 
from the aerator. Professor Fair made it plain that no 
prediction as to the sanitary hazard of such contamina- 
tion of the air was inferred but it was evident that such 
existed. 

Dr. W. Rupo-rs, in discussion, said that the methods 
developed at Harvard University should open up new 
opportunities to study hazards and nuisances from aerial 
pollution. He felt, however, that the fly nuisance must 





A. E. Griffin, Research De- Bob (“Pop”) Lindsay, Su- 
partment, Wallace & Tier-  perintendent of Sewerage, 
nan Co., Newark, N. J. Lynnhurst, N. J. One-Time 
“Chief Odor Controller” Secretary of the Association; 
Has Never Missed a Meeting 


be looked upon as a greater health hazard than that of 
aerial pollution by spray. 

“Instruments and Methods Used in Detecting and 
Measuring Odors”—M. W. Cow tes, Health Officer, 
Hackensack Water Company, Hackensack, N. J. 

Mr. Cowles gave a demonstration of methods used in 
measuring odor intensities. He thought the use of the 
Osmoscope in conjunction with dilution employing odor 
free water or air had a sensitivity equal to the hot odor 
test of Standard Methods. The suggestion of utilization 
of a single nose piece had originated with Baylis in 
Chicago, the “threshold number” by progressively dilut- 
ing originated with Spaulding of Springfield, IIl., and 
Professor Fair had gone a step further in evolving the 
Osmoscope and evaluating odors in terms of pO values. 
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In sewage treatment odor determinations would prove 
useful in plant control and particularly in evaluating odor 
control schemes. In tests conducted by himself, use of 
the Osmoscope had revealed a pO value of 4 before 
chlorinaton while following chlorination a slight chlori- 
nous odor was detected even though no residual could 
be detected with orthotolidine. In making odor deter- 
minations with the Osmoscope agreement between 
individuals had been very close. 

“Odor Control with Ferric Chloride”—A. It. Grirrin, 
Research Laboratories, Wallace and Tiernan Co., 
Newark, N. J. 

Mr. Griffin, who had been recently working with 
the ferric-chloride process of odor control, successfully 
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employed for the dual purpose of improved clarification 
and control of odors at Oklahoma City, Okla., and four 
other plants, reported that its chief advantage over 
chlorine lies in the fact that strong sewages required 
high chlorine dosages for odor prevention. Further, the 
dissipation of chlorine was rapid, leaving opportunity for 
re-innoculation of the sewage and secondary odor pro- 
duction unless more chlorine be applied. 

The use of ferric-chloride for odor control was de- 
veloped by Messrs. Scott and Darcey of Oklahoma City. 
There ferric-chloride made from chlorine and scrap iron 
in a concrete tower, had been applied to a trunk sewer 
receiving packing house wastes at a point about 3 miles 
ahead of the sewage treatment works, where the sewage 
was still fresh. The up-sewer application had been more 
effective than the use of chlorine alone in quantities 
greater than that required in producing ferric chloride 
required. According to chemical equations 3 pounds of 
ferric chloride (FeCl) would be required to convert | 
pound of hydrogen sulphide to ferrous sulphide (I*eS). 
The explanation of the greater efficiency of ferric 
chloride, however, resided in the fact that all of the 
chlorine value could be accounted for in terms of the iron 
dissolved by it in the tower. This iron having no power 
to attack organic matter remained available during travel 
through the sewer to “grab” hydrogen sulphide as rap- 
idly as produced until all of the iron had thus been con- 
verted to ferrous sulphide which, unlike hydrogen 
sulphide, is non-volatil. 

Interestingly this same iron served as an aid in chem- 
ical precipitation practiced at the plant proper and it was 
therefore evident that the use of iron salts had poten- 
tialities in odor control conjointly with chemical precipi- 
tation or vice versa. Where sewages were strong and 
long sewers were involved the use of ferric chloride 


would probably supercede up-sewer chlorination in futur 
odor control practice. r 

Asked if other iron salts might serve as well as ferric 
chloride, Mr. Griffin replied that he presumed they would 


Partial vs. Complete Chlorination of Sewages 


“Effect of Partial Chlorination of Sewage in Bac. 
terial Reductions”—Dr. W. Rupotrs, Director, New 
Jersey Sewage Experimental Station, New | 
wick, N. J. 

Dr. Rudolfs reported on studies made to determine 
the degrees of disinfection procurable by partial satis. 
faction of the chlorine demand of sewages or effluents. 
his investigation had resulted from statements made at 
a previous meeting by Enslow and _ substantiated py 
Forman, to the effect that chlorination to 50 per cent of 
the total chlorine demand would produce b. coli destruc- 
tion and disinfection efficiencies greater than 50 per cent 
and possibly as high as 90 per cent—the remaining 10 
per cent of bacterial kill being far more difficult of 
attainment. 

The findings as reported by Dr. Rudolfs, as an out- 
come of studies of effect varying of periods of contact 
(after adding the chlorine), and degree of disinfection 
(based on satisfaction of complete chlorine demand as 
representing 100 per cent chlorination) were in part 
approximately the following: 

Per cent Chlorination Contact 


sTuns- 


Per cent B. Coli Killed 


40 7.5 min. 58.6 
50 7.5 min. 70.0 
60 7.5 min. 83.5 
100* 7.5 min. 99.1* 


*Residual Chlorine 0.2 p.p.m. or more. 

Concerning effect of contact periods, the following 
represented minimum periods for securing a 95 per cent 
reduction of b. coli in fresh clarified sewages : 

Contact Required Per cent Chlorination 


(a) 2.5 min. 
(b) 15. min. 50 
(c) 30. min. 40 


*Residual Chlorine 0.2 p.p.m. or more 

The data presented by Dr. Rudolfs were considerably 
in excess of the above used for illustration and served to 
justify the several following conclusions. In_ partial 
chlorination of settled sewage, contact time is highly im- 
portant—not less than a 30 minute period being indi- 
cated. Chlorine should be quickly and effectively dis- 
tributed for highest efficiencies and greatest economy. 
Chlorine is not selective to the extent that it does not 
destroy a high percentage of b. coli before the chlorine 
demand of the liquid and solids is satisfied. Both effects 
proceeded simultaneously but the disinfection effect was 
more pronounced than the chlorine absorption effect as 
one retrogresses from 100 per cent chlorination—i.e.— 
that required to satisfy the complete demand and leave a 
residual. With decreasing contact periods an increasing 
septicity of sewage, 100 per cent chlorination becomes 
more important. Chlorinated (substitution) products 
formed from proteins have a decided but slow or mild 
antiseptic value which increases with long contact 
periods. Chlorinated hydrocarbons lack in this respect as 
do products produced when very septic sewage is chlori- 
nated—therefore, the earlier the chlorination the greater 
the chlorination effect with increased contact. On the 
whole there appeared to be no definite correlation between 
percentage of b. coli kill and percentage of chlorine 
demand satisfaction because of the varying qualities of 
sewage, effect of age (septicity or freshness) and com- 
pleteness of suspended solids removal. In general, con- 
tact periods beyond 10 minutes were of added value in 
partial chlorination; with complete chlorination not nec- 
essary. To put it another way, with 10 minutes or less 
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contact all chlorine demand must be satisfied for high 
hacteriacidal efficiencies. 

Dr. Rudolfs called attention to the forthcoming ex- 
tensive report of the American Public Health Association 
on the Chlorination of Sewage, which had been prepared 

hy a committee charged with compiling and evaluating 
the known facts concerning sewage chlorination practices. 
He understood that copies could be had from the Asso- 
ciation or the Chlorine Institute. 

L. H. Enstow said that the findings reported by Dr. 
Rudolfs and the conclusions reached were all in keeping 
with observation in practice, and thus, the preference, 
in general, for prechlorination over post-chlorination in 
order to reach the sewage in a fresher condition. Like- 
wise, the practice was of especial value in procuring 
long contact periods and equalization of chlorination 
dosages at no additional construction cost for extended 
contact chambers. In the case of plants equipped with 
filters the recommended chlorination point for disinfec- 
tion alone or improving stream condition was to the 
inlet end of the final tanks—just another form of pre- 
chlorination of effluents. The humus material from the 
filters had no chlorine demand to speak of—nor did it 
have a 24-hour oxygen demand, as a rule. 


« 


Symposium on Activated Sludge 


“Some Notes and Comments on the Activated 
Sludge Process”—S. VERMILYE, Superintendent of 
Sewerage, Tenafly, N. J. 

Mr. Vermilye, who is relatively a newcomer in the 
field of sewage treatment, presented a well received paper 
diagnosing much of the practical side of operation of 
any sewage treatment plant, but with particular emphasis 
on simplified control, which had been evolved at the first 
and only plant he had operated—the activated-sludge 
plant at Tenafly, N. J. Mr. Vermilye was given a rising 
vote of appreciation for his excellently prepared and 
presented paper. 

Coming into the field as mechanical engineer, his first 
observation was that, in America as in England, the acti- 
cated sludge progress lacked standardization—there being 
many and varied opinions and practices involved. He had 
been impressed with the fact that there were many 
“Sewage Coroners” who knew that the patient had suf- 
fered and died, but there was a decided lack of “Sewage 
Doctors” who could diagnose the difficulties of the acti- 
vated sludge process in time to save the ill patient. It 
was mostly a case of post-mortem after the process had 
gone bad, and voluminous laboratory work and records 
had not appeared to him to be worth the effort. Instead, 
he had come to the opinion, after some experience, that 
certain essential but simplified tests were sufficient for 
operation control at activated sludge plants. These in- 
cluded the residual chlorine test, methylene blue test, and 
tests to indicate the physical condition of the sludge and 
the quantities being carried in the aeration units. 

Realization that there was a definite and an important 
relationship between the quantity and quality of returned 
sludge, air input and time, caused him to evolve an opera- 
tion control scheme which would give him frequent pic- 
tures of plant conditions within 10 minutes after sam- 
pling without making gravimetric solids determinations. 
Samples collected hourly from the returned sludge line 
and every two hours from the inlet and outlet end of the 
aeration tanks, when centrifuged for 3 minutes for a 
sludge volume reading, had served admirably in plant 
operation control in maintaining a balance between chang- 
ing sewage flow, air input, and sludge return. In addi- 
tion, readings of depth of sludge blanket in the final 
tanks was made hourly during the day hours and less 
frequently at night. He believed that all activated sludge 
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plants required 24-hour supervision. As to changes in 
sewage strength, no laboratory test was as capable of 
revealing important changes as was the effect on the 
process itself. He considered the resting or revivification 
effect procured during night hours, when loadings on the 
process were reduced, to be essential to the general well- 
being of the process. 

As to parts of the plant, he had come to believe screen- 
ing and grease separation, followed by some sedimenta- 
tion ahead of aeration, to be important. He felt that 
rapid type filters on the end of the plant and ample meter- 
ing devices to be worth the expense in every activated 
sludge plant. An amply valved plant was the dream of 
operators. As an aerating device, he believed that the use 
of porous tubes in combination with circulating paddles 
to be the most satisfactory. Well paid operators and a 
good by-pass around various units were other essentials 
to satisfactory and practical operation. 

As a means of reducing operating costs, he had found 
that a 25 per cent saving in power bill could be had by 
taking advantage of off-peak power rates—having two 
meters instead of one for recording power takings. In- 
stead of water, plant effluent had been used for operating 
chlorinators, flushing, etc., at a small pumping cost com- 
pared to the cost of water from the municipal supply. 
He advised every operator to see that his superiors were 
informed of the examination requirements involved in 
procuring their operator’s license—by so doing, political 
interference was not apt to be so great. 

In reply to a question, he said that there was no defined 
correlation between the solid test employing the centri- 
fuge and the gravimetric determination. In general they 
were parallel, but a 20 per cent variation might be 
observed. The centrifugal test was made hourly for three 
points (returned sludge inlet and outlet of aeration tanks) 
between 8 A.M. and 4 P.M. and every 2 hours on the 
other shifts. 


“Electric-Eye Control of Sludge Level and Sludge 
Return”—ILoyp A. HorrMan, City Engineer, Morris- 
town, N. J. 

Going Mr. Vermilye one better on his sludge blanket 
indicator, Mr. Hoffman described the adaptation of a 
photo-electric cell and electric light submerged in the 
final sludge settling tanks at Morristown for the purpose 
of automatically controlling the rate of sludge return and 
the sludge blanket depth in these units. Briefly stated, a 
rising sludge blanket obscures the light and the photo- 
electric cell automatically starts a return-sludge pump 
which operates until the light is again exposed due to 
lowered sludge blanket. The scheme has proved very 
effective at the Morristown plant and a model of the 
device on display during the meeting created considerable 
interest. (This novel device and its operation will be 
more adequately described in an article by Mr. Hoffman 
which is to appear in a near future issue of WATER 
Works AND SEWERAGE.—Editor. ) 

Weston GAvetTT, Consulting Engineer, New York 
City, said that 24-hour supervision at activated sludge 
plants was not in his opinion necessary. Devices such as 
that described by Mr. Hoffman would simplify opera- 
tion, make continuous supervision less necessary than 
now considered, and otherwise reduce operating costs. 


“Some Bio-Chemical Indices of the Condition of 
Activated Sludge’—H. HeEvuKELEKIAN, New Jersey 
Experimental Sewage Station, New Brunswick, N. J. 

In determining the quality or condition of activated 
sludge, Mr. Heukelekian said that the settling rate and 
color of sludge had been the most common tests applied. 
Also, the settling “index” (volume per unit weight of 
sludge on the dry basis) had also been used by some as 
an indication of sludge condition—the lower the index 
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the better the condition. There, however, was a lack of 
correlation between plant performance and these tests. 
An earthy odor usually accompanied a good sludge, and 
the color was brownish, but not always. Concerning the 
bacterial population, there seemed to be a correlation, 
indicating that efficiencies and conditions suffered with 
increasing numbers of bacteria per milligram of dry 
solids. During such changes there was not a noticeable 
difference in numbers of bacteria per c.c. of sludge liquor. 
For example, a plant yielding 82.8 per cent efficiency had 
47.4 million bacteria per mgm. sludge solids; another 
yielding 90.4 per cent efficiency had only 8.3 million per 
mgm. The poorer sludge also contained a greater variety 
of species than the better. At the same time small pro- 
tozoan forms had predominated in the poor sludge (156 
per mgm.), whereas the large forms predominated in the 
good sludge (9.1 per mgm.). In the marked change of 
bacteria and protozoan population the break had come at 
1500 p.p.m. suspended solids content. 


B.O.D. 





The B.O.D. index ( Yad shown that a 


P.P.M. Solids 
demand of 0.3 lb. of oxygen per pound of solids was 
indicative of good sludge. For a quick indication the 
oxygen consumed test (digestion for 1 hour with acid 
permanganate solution) might prove useful. The oxygen 


O.C. 





consumed index ( ) indicative of good 


P.P.M. Solids 
sludge seemed to be between 0.36 and 0.38. Nitrate and 
nitrite content of sludge liquor seemed to be of little 
value as an index of efficiency, and the same could be 
said of the dissolved oxygen content, provided, however, 
at least some was present. Dr. Heukelekian thought that 
solving the mysteries of the sludge proper should prove 
of great value in any fundamental study of the activated 
sludge process. 

“Comparing the Efficiency of Various Mechanical 
Aerating Devices”—I. O. Lacy, New Jersey Experi- 
mental Sewage Station, New Brunswick, N. J. 

In a series of tests, employing small models, an attempt 
had been made to evaluate the efficiency of four mechan- 
ical aerating devices. The biological condition of the 
sludges produced had been about the same as that pro- 
duced by diffused air aeration. Of the devices employed 
(Link-Belt [Straight Line] Aerator, Simplex, Dorr 
[Turbo] Aerator, and the Revolving Brush Aerator) 
all had been capable of producing satisfactory results. 
The highest B.O.D. reduction during 6-hour aeration had 
been 97 per cent for the Turbo Aerator—the lowest (89 
per cent) for the Brush Aerator. The Link-Belt mecha- 
nism had yielded 93.5 per cent and the Simplex 92 per 
cent reduction. After 16 hours aeration all yielded about 
the same—96 to 97 per cent. 


Motion Pictures Close the Meeting 


Following the technical papers, Stanton L. Dorsey, 
Consulting Engineer, Washington, D. C., showed several 
reels of motion pictures he had taken of sewage treatment 
works while in Germany. 

E. T. Killam, Consulting Engineer, with Alexander 
Potter, New York City, explained the chemical precipi- 
tation plant constructed and operated for several months 
at Atlanta, Ga., under his supervision. His talk was illus- 
trated by moving pictures—the colored reel being par- 
ticularly impressive in showing the floc formation, rate 
of settling, sludge condition, clarity of effluent, and con- 
dition of Peachtree Creek. Mr. Killam said that a fair 
statement of average results would be removals of 86 
per cent suspended solids and 71 per cent 5-day B.O.D. 
value by coagulation and sedimentation. With rapid filtra- 





tion of the precipitation tank effluent through 

cite coal filter at rates of 4 to 5 gals. ch “ rg. 
minute, the removals had been increased to 97 aoe ae 
suspended solids and 81 per cent B.O.D. Chemical 
dosages for such removals averaged 44 Ibs. ferric chi 
ride (FeCl,); 770 lbs. of burnt lime and 192 jhs of 
ferrous sulphate (copperas). 


Manufacturers Well Represented 


The following manufacturers had exhibits of equip- 
ment or materials: American Brass Co.; Armor Fence 
Co.; Bailey Meter Co.; Brick Manufacturers Associa. 
tion; Carborundum Co.; Chain Belt Co.; Dorr Co - 
Fairbanks, Morse Co.; General Electric Co.; W. and 
L. E. Gurley; Hardinge Co.; Homelite Pump Corp. ; 
Link-Belt Co.; A. S. Marlow; Norton Co.; Pacific Flush 
Tank Co.; Pennsylvania Salt Mfg. Co.; Phipps and 
Bird; Row Engineers; Royer Co.; Arthur H. Thomas 
Co.; Wallace and Tiernan. 


v 
Walter M. Bell, Killed in Airplane Accident 


Walter M. Bell, who had but recently resigned his 
position with the Sanitary District of Chicago, which he 
had served as Superintendent of its Northside Sewage 
Treatment Plant since 1928, to join the Sanitary Divi- 
sion of the Jeffrey Manufacturing Company, was killed 
in an airplane wreck in Illinois on March 6, while on a 
business trip. 

Mr. Bell, born in Ashley, O., took courses in Mechani- 
cal Engineering at Ohio State University; left to serve 
in the Chemical Warfare Service during the war ; became 
Plant Superintendent at Edgewood Arsenal. He later 
accepted a position with the Frick Company—resigning 
to enter the employ of the Sanitary District of Chicago. 
He was only 3/7 years old at the time of his untimely 
death; leaves a father, mother and wife. ‘ 


Vv 
Laundry Strike Settled by Water Department 


A novel method of stopping a strike and forcing 
N.R.A. minimum wage compliance by laundry owners, 
was applied in New York City by the Water Depart- 
ment. Laundries which had refused to meet the demands 
of strikers, for the minimum wage of 30 cents per hour, 
could not be prevailed upon by authorities of the Regional 
Labor Board to comply with the wage law. 

Mayor La Guardia thought of a method to “crack- 
down” on these laundry owners which proved an effective 
one. The water supply was ordered cut off. There being 
nothing much more helpless than a laundry without 
water, the strike breakers were dismissed and the mini- 
mum wage was offered employees out on strike. In 
addition, the mayor learned that one laundry owed the 
water department $20,000 in unpaid water rent, another 
$17,000. 


‘ 


v 
CWA Water and Sewerage Projects in 


New York State 


During the past two months there has been consider- 
able activity in improvements to and extensions of water 
supply systems, reconstruction and extension of sewers, 
drainage of lands to prevent floods and to control mos- 
quito breeding, and many other diversified works of a 
sanitary nature. The unusual opportunity of obtaining 
the entire cost of labor from the Federal Government 
under the Civil Works Administration is responsible for 
these activities at the present time. 

Out of a total of about 3700 projects which were 
approved by the CWA during December, over 500, or 
about 13 per cent, were for sanitary improvements 
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A STUDY OF FILTERING MATERIALS 
FOR RAPID SAND FILTERS 


By JOHN R. BAYLIS* 


Physical Chemist, Bureau of Engineering, Chicago 





E have seen several 
W interesting phases 

of water treatment 
develop and receive much 
attention within the past 
30 years, yet very little has 
been said about the filter 
bed. Perhaps it is now 
due to receive more con- 
sideration than it has in 
the past. Very few believe 
that silica sand will be re- 
placed in filter beds to any 
great extent with some 





This is the first of a series of articles by Mr. 
Baylis which will deal with the subject, “Filter 
Materials for Rapid Sand Filters.” 

The second will describe a new method of 
determining the effective size of filter materials, 
which appears to the author to have merit. The 
third will discuss various filtering materials 
from the standpoint of the merits and short- 
comings of each. The final article of the series 
will set forth specifications for filter sand and 
other filtering materials, based on the experi- 
ence of the author.—Editor. 


is fairly satisfactory for 
rapid sand filters. The 
method is one of determin- 
ing the amount of the sand 
which ranges in size be- 
tween screen openings of 
known size; that is, it is 
the material which is re- 
tained on a certain sieve 
after passing the sieve next 
larger in size. This meth- 
od of determining the size 
of the sand probably will 
continue to be used, though 








other material, or by some 
form of filtration which 
does not require sand, consequently it is not likely that 
investigations of the sand bed or of filtering materials in 
general will create as much interest as has been the case 
for some of the other developments in water treatment. 

Several have recently investigated the flow of water 
through sand, and while this is largely of technical inter- 
est at the present time, it is attracting attention to the 
filter bed, which is worth a great deal. A few already 
have formed the opinion that filtration has been reduced 
toa more scientific basis, or to mathematical computation. 
How much of value will result from these investigations, 
it is too soon to state. Perhaps out of the mass of data 
which is being produced by various workers, there will 
result a better understanding of the performance of filter 
beds, and the influence, size, shape and character of the 
filtering materials have upon filtration. 

It is the purpose of this article to review briefly what 
has been done in the past on filtering materials, and 
to give some of the main facts brought out by a study 
of such materials which has been under way for the past 
several years. Any investigation of filtering materials of 
value is quite complicated, requires considerable equip- 
ment and also requires much research work to be carried 
on over long periods of time. 


Historical 


The Work of Hazen on Determining Sand Size-—The 
use of sand for removing suspended matter from water 
dates back many years, and while the first municipal fil- 
tration plant was constructed at London in 1829, sand 
filtration was known before this. Classification of filter- 
ing materials according to size apparently received little 
attention prior to the establishment of the experimental 
station at Lawrence, Mass. In the 1892 Annual Report 
of the Massachusetts State Board of Health, Hazen’ 
published his method of sand analysis. This: method 
proved so valuable it was immediately adopted for analyz- 
ing filter sand and has been used with very little change 
up to the present time. 

Hazen’s method of determining sand size by sieving 
was for slow sand filters and was not intended for rapid 
sand filters, yet it was soon adopted for analyzing sand 
used for both types of filters. It was adopted largely 
because of its simplicity and for lack of a better method, 
also for the fact that it enables one to specify sand which 
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PART 1. 


certain modifications of the 
method to give more ac- 
curate information about the material may be made. 

The use of crushed materials to a limited extent in 
filtration now makes it necessary to take into considera- 
tion the shape of the material as well as the size deter- 
mined by sieves. Hazen’s method of determining the 
sand size by sieves did not take into consideration the 
shape of the grain, though he? gave a method of determin- 
ing sand size with the microscope which did take this into 
consideration. In this method the three diameters of 
the grain were measured. 


From the sieve analysis, or. measurement by the micro- 
scope, the suitability of the material for filtration pur- 
poses is determined. It is in computing the performance 
of filtering materials from the sizes which have been de- 
termined by one or the other procedures mentioned where 
we may expect modifications of customary practice. 
There is very good evidence that Hazen’s method is still 
satisfactory for determining the size of sand for slow 
sand filters. 

The Hazen Method of Sieving—Briefly the Hazen 
sieving method is to dry a representative portion of the 
sand, weighing out about 100 to 200 grams of the sample, 
sieve through screens made of brass wire having, as near 
as possible, square and even-sized meshes. The weight 
retained on each sieve after shaking is determined and 
computed in terms of the entire sample. It is customary 
to determine the total percentage which will pass each 
sieve, which is the sum of all of the sieve portions of 
finer size. The sieve sizes are plotted against percentage 
passing, and the 10 and 60 per cent sizes are determined. 
The 10 per cent size is called the effective size; that is 
the size of which 10 per cent by weight is finer or of 
lesser diameter. The uniformity coefficient is a term to 
designate the ratio of the size of grain which has 10 per 
cent finer than itself. Hazen calibrated the sieve open- 
ings by determining the size of the largest sand grains 
passing the sieve. The weight of the largest size sand 
grains give spheres which have diameters slightly larger 
than the size of the sieve opening, due to most of the 
grains being elongated and not perfect spheres. 

Hazen’s Microscopical Method—‘The size of the 
sand-grain is uniformly taken as the diameter of a sphere 
of equal volume, regardless of its shape. As a result of 
numerous measurements of grains of Lawrence sands, it 
is found that when the diameter, as given above, is 1, the 
three axes of the grains, selecting the longest possible 
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and taking the other two at right angles to it, are, on an 
average, 1.38, 1.05 and 0.69, respectively, and the mean 
diameter is equal to the cube root of their product.” 
Hazen found that the middle diameter was approximately 
the same as the mean diameter. The writer has made 
a number of microscopical measurements of sands and 
finds for natural sands the ratios to be near that given 
by Hazen. 

About the only modification which has been made in 
the original sieving method adopted by Hazen is to use 
more sieves so that the sieve sizes will be closer together, 
and to shape the samples longer in shaking machines. 

In addition to working out a method of determining 
the size of the sand grains, Hazen* gave an equation for 
computing the flow of water through sand beds. This 
will be discussed later. 

Suggested Modifications of the Hazen Method.—In 
1915, Burgess* recommended changing the standard of 
measurement from the size of the sand grains as given 
by Hazen to the size of opening in sieves, stating that 
sieves could be obtained which are composed of wires 
of uniform sizes and of accurate spacings. Burgess 
found the average ratio of size of separation to size of 
opening to be 1.10 for the coarser sieves and 1.18 for the 
finer sieves made of twilled cloth. Hazen did not give 
any definite size ratio in his original article published in 
1892, but stated: “The size of separation of a sieve bears 
« tolerably definite relation to the size of the mesh, but 
the relation is not to be depended upon, owing to the 
irregularities in the meshes and also to the fact that the 
finer sieves are woven on a different pattern from the 
coarser ones, and the particles passing the finer sieves are 
somewhat larger in proportion to the mesh than is the 
c#se with the coarser sieves. For these reasons the size 
of the sand-grains are determined by actual measurement, 
regardless of the size of the mesh of the sieve.” 

Burgess also suggested doing away with the term 
“Effective Size” and substituting in specifications that 10 
per cent of the sand shall pass a certain sieve number, or 
a sieve having a certain size opening. Hazen, in discuss- 
ing the article, made such a good defense of his method 
that little effort was made to adopt the suggested change. 
He stated comparative studies showed that if 8 per cent 
was taken as the limit instead of 10 per cent, too much 
weight was given to the effect of the finer material, and 
if 12 per cent was taken, the effect of the finer material 
was inadequately represented. The ‘Lawrence data were 
very clear upon this point, and the 10 per cent limit was 
selected because it brought all the materials for which 
data were then available into their correct relative posi- 
tion with respect to frictional resistance and capillarity. 
Hazen stated that there is no reason to suppose that 10 
per cent is a precise mathematical limit always true to 
all materials. He also stated that Mr. Burgess evidently 
overlooked the fact that all the earlier specifications for 
sand and gravel drawn in his (Hazen’s) office were 
drawn in the way proposed by Burgess. The Albany 
filter specifications required that, “The grains . . . shall 
be of the following diameters: not more than 1 per cent 
by weight shall be less than 0.13 mm. nor more than 10 
per cent shall be less than 0.27 mm., at least 10 per cent 
by weight shall be less than 0.36 mm. and at least 70 per 
cent shall be less than 1.0 mm. No particles shall be 
more than 5.0 mm. diameter.” 

A Surface Modulus for Filter Sand.—In 1915, Pro- 
fessor Tyler* suggested the use of a surface modulus for 
filter sand, stating that the chief objection to the Hazen 
method was that it fixed only two points on the graph 
representing the sieve analysis. The surface modulus 
was found by the equation 
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P, = Percentage passing the No. 100 sieve. 
P, = Percentage between 100 and 48 mesh sieves. 
P, = Percentage between 40 and 28 mesh sieves. 
etc. 


Tyler gave the equation h = 0.000,, S**°Q for the 
loss of head through the sand bed. is 

h= Loss of head in feet per foot of depth of bed. 

S = Surface modulus. 

Q = Discharge in gallons per square foot per minute. 


The equation was based on a temperature of 72 de- 
grees F., and no temperature factor was given. Tyler 
claimed the surface modullus method was somewhat more 
accurate than the Hazen method. The article does not 
state if the surface modulus was intended for use on 
rapid sand filters, but apparently not, for the tests were 
conducted in a manner which would not be expected to 
give accurate results for such filters. So far as is known 
no attempts have been made to use the method in filter 
work. 

Report of the Committee on Filtering Materials, 1925 
—A very valuable contribution on the study of filtering 
materials was given in the 1925 “Progress Report of 
Committee No. 18, on Filter Sand Testing and Record- 
ing,’ Paul Hansen, Chairman.® A brief abstract of the 
main parts of the report will be given. Fifty samples of 
sand were sent to various people for analysis, and 29 
replies were received. No definite procedure can be laid 
down for sampling’ sand at its source, but emphasis should 
be placed on the necessity of getting a fair and repre- 
sentative sample. The sample taken should be quartered 
down until a suitable amount has been obtained for sieve 
analysis. It should be dried at a temperature not to ex- 
ceed 100° C. The committee does not believe that stand- 
ardization of sieves is in a sufficiently satisfactory state 
to recommend them for the analysis of filter sands with- 
out calibration of the sieves as called for in the Hazen 
method. <A set of sieves with openings varying in the 
ratio of the square root of two is satisfactory. It is 
probable that twilled wire will have to be used for the 
fine screens at present, but as soon as manufacturers 
can meet the requirement only double crimped wire 
should be used. 

The committee found that calibration of sieves by the 
users was frequently neglected. The quantity of sand 
used in making a sieve analysis does not appear to be 
important, though it is believed well to stipulate approx- 
imately 100 grams. Hand shaking appears to give as 
reliable results as machine shaking, and unless some par- 
ticular make of shaking machine is adopted, hand shaking 
should be permitted as a part of standard procedure. A 
rocking motion consisting of 200 rocks (a complete mo- 
tion back and forth is considered one rock) is recom- 
mended. Machine shakers should not be ruled out, but 
they should be so operated as to give essentially the same 
results as are qbtained by the hand rocking motion. Near- 
ly all of those reporting to the committee expressed re- 
sults in “effective size’ and “uniformity coefficient.” The 
suggestion by Baylis that the term “fine ratio” (the fine 
ratio is the ratio between that size which 1 per cent 1s 
finer than and that size which 10 per cent is finer than) 
also be used as elements of merit, but it did not appear 
to the committee that the time has yet arrived for making 
a definite decision in favor of it. It makes little difference 
what kind of paper is used for plotting, though some 
uniform type of plotting should be used. “Probability 
paper” appears to be the best. 
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Additional Work on Sand Sieving.—Mahlie® gave the 
results of sieve analyses of sand samples collected in 
diferent manners. The “grab sample” was taken by 
icking up small portions of the sand from different parts 
of the filter bed before the filter had been washed. The 
“core samples after first washing” were taken by forcing 
4 piece of 2-inch copper pipe about 4 feet long down into 
the sand. The tests showed that the grab samples and 
the core samples were in fairly close agreement. Neither 
the midway sample nor a sample taken 6 inches below 
the surface give a representative sample of the entire bed. 

In the 1926 Report of Committee 18 on Sand Testing 
and Recording’ specifications for sieves were discussed. 
The committee states: “If tolerances in diameter of sieve 
opening and wire diameters can be kept within proper 
hounds, in other words, if one can rely on obtaining 
testing sieves of a satisfactory degree of uniformity, then 
it would be permissible to make comparison of sand on 
the basis of sieve opening rather than on the basis of 
mean diameter of the largest sand grains passing given 
sieves. For the time being, however, it would be de- 
sirable to multiply the separations as indicated by sieve 
openings by 1.1, which will give approximately the mean 
diameter of the largest sand grains passing given sieves. 
This factor is a variable one, depending on the shape of 
the sand grains and on sieve openings, but for ordinary 

separations used in filter sand analysis, variations in the 
factor would probably not be more than about 6 or 7 per 
cent.” The Committee did not recommend the use of 
uncalibrated sieves. It stated that the terms effective 
size and uniformity coefficient are relatively meaningless 
when applied to the bed as a whole and that there was 
belief among a number of the Committee that the terms 
should either be discarded or their definition revised. 
Measurement of Sand Size with the Microscope——As 
an appendix to the Report of the Committee on Filtering 
Materials in 1932, the writer gave a method of measur- 
ing sand size with the microscope. The shortest diam- 
eters of the sand grains as they laid spread out on a 
Rafter’s counting cell were taken as the diameters of a 
sphere of equal volumes. The size determined in this 
manner was slightly larger, though very close to that de- 
termined by the sieve method. The writer did not rec- 
ommend the use of the microscope for determining the 
size of the sand, except where the grains contained a 
coating which might be rubbed off by drying and sieving. 
This was largely on account of the time required to make 
a measurement with the microscope. 
Investigations on the Low Flow of 


Water Through Sand 
The Hazen Equation.—Hazen* states that the fric- 
tional resistance of sand to water when closely packed, 
with the pores completely filled with water and in the en- 
tire absence of clogging, was found to be expressed by 
the equation 
h (t+ 10) 
v = cd? — ————_ 
1 60 

v is the velocity of the water in meters daily in a solid 

column of the same area as that of the sand. 

¢ is an approximately constant factor. 

d is the effective size of the sand grain in millimeters. 

h is the loss of head. 

1 is the thickness of the sand through which the water 

passes. 

t is the temperature of the water (Fahr.). 

Hazen stated that the value of c may be as high as 
1200 for very uniform and perfectly clean sand, and may 
be as low as 400 for very closely packed sands contain- 
ing a good deal of alumina or iron. 
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The friction of the surface layer of a filter is often 
greater than that of all the sand bed below. It must be 
separately computed and added to the resistance com- 
puted by the equation. In measuring the loss of head 
through the sand for use in the equation, Hazen took 
one column of water from the filter two or three inches 
below the surface of the sand and another column at the 
bottom of the sand bed. In this manner the friction 
through the top two or three inches was not taken into 
consideration in the equation. 

Hulbert and Feben Equation—Hulbert and Feben® 
investigated the flow of water through sand and devel- 
oped an equation somewhat like the one given by Hazen, 
except instead of using one constant to take into account 
several factors, a porosity coefficient was added. Their 
equation is 

dr (73 — p) 





S189 (t + 20.6) 

1 = Loss of head in feet. 

d = Depth of sand in inches. 

r == Rate of flow in m.g.a.d. 

p = Porosity. 

S = Sand size in mms. (50 per cent or median sieve 

size). 

t = Temperature of the water in degrees F. 

One noticeable difference between this equation and 
the one developed by Hazen is that the loss of head varies 
as the 1.89 power of the diameter instead of the diameter 
squared. Also there is a difference in the temperature 
factor. The Hulbert and Feben equation should give re- 
sults slightly more accurate than the Hazen equation, 
though the Hazen equation appears to be all right for 
practical uses, providing the right constant is selected. It 
is not easy, however, to select the right constant without 
making actual tests. 

Fancher and Lewis Equation.—Fancher and Lewis" 
conducted experiments on the flow of oil, water and air 
through porous materials. When they plotted Fanning’s 
equation against the modulus dUP/» there was a fairly 
consistent relation in the results. The Fanning equa- 
tion 1s 


: gdAp 
i= 
2 Fir 

f = Friction factor. 

g = 32.2 feet per second. 

d = Diameter of average grain in feet. 

p = Pressure drop, pounds per square foot. 
p = Fluid density, pounds per cubic foot. 


u == Apparent velocity, Q/AP, ft. per second. 

U = Apparent velocity, rate of flow divided by cross- 
sectional area, Q/A, feet per second. 

yu == Absolute viscosity, 0.000672 z, pounds per second 
per foot. z = Absolute viscosity at temperature 


of flow, centipoises. 
P = Fractional porosity (effective), (volume of con- 
nected pores)/(bulk volume of sample). 
The average diameter was calculated from the screen 
analysis by the formula: 





/xn d,’ 








d= ¥ 
xn 
n — Number of grains per gram of material for any 
average diameter of opening dg. 
d, = Average diameter of opening. The sum of the 
two sieve openings divided by two. 
Fancher and Lewis found excellent correlation and 
alignment of the data for unconsolidated sands when 
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plotted on logarithmic paper. They state that: “Clearly, 
the evidence is that the flow of fluids through sands and 
other unconsolidated solids resembles the flow of fluids 
in pipes, and that the same laws of hydro-dynamics may 
be applied as far as our knowledge of the effect of the 
various related factors which control permits.”’ 

Fair and Hatch Equation.—Fair and Hatch" devel- 
oped an equation for the flow of water through sand also 
based upon the stream-line flow of water through pipes. 
The equation for a stratified sand bed is 





S2 ( P | 
H = KLTFv —— 4 Sum of — + 
100 | a J 
Hi == Loss of head of water passing through the filter 


bed. 

K = Filtration constant. 5/g for any consistent sys- 
tem of units of measurement. 

l. — Vertical depth of the filter bed. 


T = m/r = Temperature, or viscosity-density, factor 
for filtration. 
(1-f)? 
| = ——_— = Porosity factor ; f is the porosity ratio 
f* of the filter. 
v= Velocity of approach over the gross area of the 
bed. 


S = Sand shape factor. 

d = Geometric mean of the rated sizes of adjacent 
sieves. 

P = Percentage of sand by weight held between ad- 
jacent sieves. 

lair and Hatch state that a series of tests not recorded 
in the paper show close agreement between theory and 
experiments. The writer is of the opinion that the equa- 
tion probably comes nearest to taking into consideration 
all of the factors affecting the flow of water through 
sand. Its disadvantages are that it has a filtration con- 
stant and it also has a shape factor which may not be 
very easy for one to assign a correct value. 

Other Work on the Flow of Water Through Sand.— 
Others have investigated the flow of water through sand 
or porous materials, and if one is interested in studying 
more thoroughly what has been done in the past, the 
work of Slichter,?* Baldwin-Wiseman™ Terzaghi,’* Chil- 
ton and Colburn" should be read. It is not believed that 
the equations used by these authors have an application 
in water filtration. 

Additional Work on Filtering Material.—Engineering 
News-Record’® in 1931, obtained the views of a few 
filtration engineers on the Hazen method of classifying 
sands. Most of those commenting on the method, thought 
it was fairly satisfactory. At least they did-not favor 
any of the suggested modifications which had been made 
up to that time. 

Armstrong’? gave an account of some of the work 
under his direction, in which glass tube filters containing 
sand varying widely in size were used. An explanation 
of the action of fine grained and coarse grained filters 
in removing the coagulated matter from water was given. 
The hydraulic grading of the sand after washing was 
studied, and curves plotted to show the grading accord- 
ing to size. Tests on the expansion of the sand beds 
when washed at various rates also were given. Arm- 
strong states that: “In view of the fact that with fine 
sands most of the work of filtration takes place in the 
size finer than the 10 per cent size, and with coarse 
grained sands most of the work is affected in the portion 
of the bed below the 10 per cent size. The term “effec- 
tive size” should be redefined or some other term such as 
“top size” should be substituted. 


oR 
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NOT MUCH ADVANCEMENT Has RB 
tue sit ose AS BEEN 

MADE IN COMPUTING FILTER 

ANCE. ae 


All work to date on filtration fails to giv 
means of determining the most Satisfactory sand f 
rapid sand filter beds, and we are not much better vr! 
than we were after Hazen’s classical work at th 
Lawrence Experimental Station. Even though the eff ? 
tive size as set by Hazen for slow sand filters has worl 
fairly well for rapid sand filters when the sand is obtained 
trom certain sources, there is a belief that it is a f - 
which will not hold for all sands and for all conditignt , 


The Need for a Better Method.—The writer shares 
the views of many that there is real need for a better 
method of classifying filter sands, yet he has not been 
anxious to get entirely away from the Hazen method with 
some new term like fineness modulus, surface modulus 
size factor, sieve number, or some other such term, In 
1924, he proposed use of the relation between the | and 
10 per cent sizes to be known as the fine ratio. This was 
to take into account the finer material in the filter beds, 
It is not intended to convey the impression that this was 
the first suggestion of the use of the 1 per cent size, for 
many specifications set a limit on the fine material py 
stating that not over 1, 2, or 2.5 per cent of the weight 
of the material be less than a certain diameter. However. 
no ratio between the lower number and the 10 per cent 
size was suggested. 


€ us some 


REFERENCES. 

"Hazen, Allen. Some physical properties of Sands and Grayels. 
Report of Massachusetts State Board of Health, page 550, 1892. 

"Hazen, Allen. The filtration of public water supplies, Third 
Edition. John Wiley & Sons, 1908. 

“Burgess, Philip. Mechanical analyses of sands. Jour, Am. 
Water Works Assoc., 2 :493-514, September, 1915. 

‘Tyler, Richard G. A fineness modulus for filter sand. Eng. 
& Contracting; Water Works Issue. 65 :827-32, Oct., 1925. 

*Progress Report of Committee No. 18, on Filter Sand, Testing 
and Recording. Paul Hansen, Chairman. Jour. Am. Water 
Works Assoc., 14:235-52, September, 1925. 

*Mahlie, W. S. Sampling of Filter Sand. Jour. Am. Water 
Works Assoc., 15 :256-57, March, 1926. 


‘Progress Report of Committee No. 18 on Sand Testing and 
Recording. Jour. Am. Water Works Assoc., 16:786-93, Decem- 
ber, 1926. 

‘Baylis, John R. Measurement of Sand Size with the Micro- 
scope. Jour. Am. Water Works Assoc., 24:1331-40, September, 
1932. 

*Hulbert, R. and Feben, D. Hydraulics of Rapid Filter Sand. 
Jour. Am. Water Works Assoc., 24:19-64, January, 1933. 


Measuring Porosity of Sand, Water Works Engineering, 87: 
18-9, January 10, 1934. 

*Fancher, G. H., and Lewis, J. A. Flow of Simple Fluids 
Through Porous Materials. Industrial and Engineering Chem- 
istry, 25 :1139-47, October, 1933. 

“Fair, G. M., and Hatch, L. P. Fundamental Factors Govern- 
ing the Stream-Line Flow of Water Through Sand. Jour, Am. 
Water Works Assoc., 25:1551-65, November, 1933. 

*Slichter, C. C. Theoretical Investigation of the Motion of 
Ground Waters. Nineteenth Annual Report, U. S. Geological 
Survey, Part II, 1899, page 295. 

Motion of Underground Water, U. S. Geological Survey, Wa- 
ter Supply Paper No. 67, 1902. 

Field measurements of the Rate of Movement of Underground 
Waters. U. S. Geological Survey, Water Supply No. 140, 1905. 

“Baldwin-Wiseman. Statistical and Experimental Data on 
Filtration. Min. Proc. Institution of Civil Engineers, 181 :17-17, 
20-40, 55-61, 127-130, 1909-10. 

“Terzaghi, Charles. Principles of Soil Mechanics. Engineer- 
ing News-Record, 95 :832, September 19, 1925. 

Chilton, T. H., and Colburn, A. P. Pressure Drop in Packed 
Tubes, 23 :913-19, August, 1931. 

“Filter Sand and Effective Size. 
106 :770-2, May 7, 1931. : 

*Armstrong, J. W. Filter Sand. Jour. Am. Water Works 
Assoc., 23 :1292-1310, September, 1931. 


Engineering News-Record, 


4 F 


















W 


np we ah OaeelUcetlUCl ell tl ele UC SP 









1934. é 


ZEN 
RM. 


some 
for 
off 
the 
fec- 
tked 
ined 
yure 
S. 
ares 
tter 
een 
vith 
lus, 
In 
and 
was 
ads, 
vas 
for 
by 
cht 
er, 
ent 


Is. 
92. 
ird 


ds 


Tl- 
n- 


of 
al 


id 
D. 
mn 


7, 


[- 








Water Works and Sewerage—A pril, 1934 





131 


FVOLUTION OF SEWAGE PUMPING 


AT NORFOLK, VA. 


By NORMAN Z. BALL 


vincipal Assistant Engineeer, 7 
voici of Public Works, Norfolk, Va. 


to construct sewers which drain by gravity to tide- 

water, except in small areas along the waterfront. 
Sewers in other parts of the city must be grouped in 
small areas, each drained to a central pumping station. 
As a result, the city now has in operation 21 such sta- 
tions. The first one of these stations to be put in opera- 
tion is the one located at the corner of City Hall Avenue 
and Atlantic Street, which drains all the downtown busi- 
ness area. It began operation approximately in 1885, 
being equipped with Holly plunger pumps. Of course, 
the sewage had to be screened but there was neverthe- 
less considerable trouble with the pumps as well as with 
the screens. Within a few years there was installed at 
this station what we think to be one of the first cen- 
trifugal pumps for handling unscreened sewage. It was 
known as a Cataract pump, the casing of which was 
almost drum shaped, and the vanes of the impeller little 
different from a paddle wheel. Nevertheless, it handled 
the sewage very much better than the plunger pump, and 
it is still serviceable, as was demonstrated during the two 
high tides of the past summer. 


However, this pump did not have sufficient capacity 
to handle all the sewage; and, in consequence, the then 
City Engineer, Mr. Brooke, worked with Morris Ma- 
chine Works of Baldwinsville, N. Y., and designed a 
large centrifugal pump, direct connected to a compound 
steam engine. This pump had a 20 in. suction and dis- 
charge connections, and was supposed to pump at the 
rate of 13 million gallons daily, but actually it was never 
run up to the full speed or capacity. On the very day 
that the steam was first turned on the engine to operate 
the new pump, the plunger pump went completely out of 
commission, and the result was that this new pump ran 
continuously for the next 300 days, during which time 
a second unit was built and installed. 

All of these pumps were above the sewage level in 
the suction well, and, therefore, had to be primed by 
a steam siphon. When it became necessary to build 
other stations it was recognized that it would be better 
to have the pumps set so low that it would fill with sew- 
age and not require external means for priming. Ac- 
cordingly, pumps were set directly in the suction well 
with a vertical shaft connecting the pump to a motor 
set on the ground floor. This made it possible to ar- 
range automatic control for these pumps by means of 
float switches, and very reliable results were obtained. 
These pumps had narrow blade impellers, open on the 
lower side, and were, therefore, comparatively inefficient. 
Nevertheless, they were able to handle unscreened sewage 
including all manner of material which can get through 
sewer pipes. There were only occasional stoppages, when 
it became necessary to remove some foreign material, 
such as a pair of overalls, which failed to get by. 

As you may readily see there were objections to having 
the pump submerged in the sewage, for the location con- 
stituted grounds for excuses by attendants who neglected 
giving the pump proper care. Accordingly the next step 
in advance was to build a separate pump chamber along- 
side the suction well with the pump set below the sewage 
level. Vertical shafts with motors above ground were 


Ti city of Norfolk is so flat that it is impossible 





still used, and this arrangement was in the main sat- 
isfactory. 


Appearance of the Trash Pump 


The pump design was not altered until about ten years 
ago when Wood of New Orleans designed his so-called 
trash pumps, which were originally intended for use in 
dredging. The impellers of these pumps were very wide 
and were shrouded on both sides, and instead of having 
several blades they had only two blades. The passages 
between these blades were so large that a sphere only an 
inch or two smaller than the suction connection would 
pass through the pump without stoppage. The blades 
on these impellers are so shaped that one might at first 
doubt whether they would operate at all as a centrifugal 
pump, but strange to say they produce efficiencies much 
higher than the older type. These pumps were manu- 
factured by Fairbanks Morse, and more recently similar 
pumps have been manufactured by Yeoman’s Prothers, 
Morris Machine Works and others ; and, all of these have 
proven very satisfactory in our service. 


The two large Morris centrifugal pumps in the sta- 
tion at City Hall Avenue and Atlantic Street continued 
in service until about six years ago, when we became 
convinced that we could make large savings in cost and 
still be reasonably sure of continuous service if we dis- 
placed these steam units with electrically driven pumps. 
Accordingly one steam unit was removed and three elec- 
tric pumps, sizes 10 inches, 12 inches and 16 inches, were 
installed. These pumps were set in the same pit, hence 
were above sewage level, requiring a vacuum pump for 
priming. The power for these pumps is supplied by two 
entirely separate electric feed lines, each connected to 
bus-bars through interlocking oil switches, so that in 
case of trouble on either feed line the other may be 
thrown into service. This arrangement has given us 
uninterrupted service at a great saving over the steam 
operation. 


The second largest station, that on Colley Avenue, was 
also steam operated until recently. It had only one ten 
inch centrifugal pump, also connected to a small verti- 
cal compound engine, and this unit ran almost continu- 
ously for 40 years. Vertical, electrically driven pumps 
were installed some 12 or 15 years ago; but they gave so 
much trouble from stoppages due to rags, the engineers 
did not like to take care of them, and consequently the 
steam unit remained in almost continuous service. About 
two years ago one of the old electrics was removed and 
a new Yeoman’s pump was installed in its place with 
sufficient capacity to handle the entire flow during ordi- 
nary conditions. This pump has rendered almost con- 
tinuous service from that time. 

The last station which we built includes an innovation 
in our practice consisting of the use of direct-connected 
horizontal pumps. Previously we had thought it meces- 
sary that the motor should be above ground, but we have 
found that with proper care in pouring concrete it is 
possible to make the pump pit practically dry. In this 
station the pump pit is open to the roof of the super- 
structure, except for small galleries on two sides, so 
that there is complete ventilation and no trouble from 
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condensation. This station is in a residential area, and, 
therefore, we made the superstructure of artistic ap- 
pearance to resemble a small cottage. 


Siphon Collecting System Developed 


There is one other system of handling sewage which 
first had effective use in New Orleans and more recently 
in Portsmouth, Virginia. With this system the pumping 
is all done at one point, the pump well at that point be- 
ing connected by siphon lines to all other collecting wells 
in the system. This system perhaps had its first use in 
Norfolk, although no further development was made of 
it. When the original sewer system was put in, it was 
found that the sewers north of Freemason Street would 
require a very deep line coming down Brewer Street to 
the City Hall Avenue pumping station. On account of 
a large brick building facing this street the consulting 
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Graphic Presentation of 11 Years of Sewer Operation and Main- 

tenance Costs at Norfolk, Va. Showing the Material Reduction 

Effected by Electrification of Pump Stations and Other Im- 
provements 


engineer thought that this deep line was not feasible and 
was about to give up the scheme, when Mr. Brook, the 
then City Engineer, said that the sewage could be handled 
by means of a siphon. The consulting engineer did not 
approve of this, because it had never been tried. Never- 
theless, Mr. Brook obtained authority from the City 
Council and constructed the siphon. The pipe is laid 
just below the surface from a well at Charlotte Street 
to the pump well in the pumping station. At the highest 
point in this line a connection is made to a steel chamber 
containing a brass screen, and from this chamber an air 
pipe runs to a vacuum pump in the pumping station, 
which removes air from the siphon. This siphon has 
been in continuous use every since, and as stated above, 
was probably a forerunner of the siphon system recentl:; 
developed in New Orleans and Portsmouth. I have 
never seen any cost data on such a system, but I presume 
that the installation costs would be rather high because 
all of these siphon lines must be of cast iron, laid with 
extreme care as to grade and air-tightness. On the other 


hand, the cost of operation is probably less, due to hav- 
ing all of the pumping done at one point instead of hav- 
ing a large number of pumps scattered all over the city 
as we have in Norfolk. 
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If and when a sewage disposal plant is constructed in 
Norfolk, it will first be necessary to collect the sewage 
which is now discharged through many outfalls to one 
or two central points. Some months ago we made a 
tentative layout for the additional pumping stations, dis- 
charge mains, etc., and we included in this layout several 
such siphon lines, thereby making it possible for one 
pumping station to handle sewage collected in two or 
more wells. 


Operating Costs 


Speaking of operating costs I may say that the change 
from steam to electric power in the City Hall Avenue 
station effected a large saving. There was much opposi- 
tion to this change, but I was convinced that a large say- 
ing could be made without sacrificing reliability. The 
saving proved to be not less than $10,000 a year. A 
large portion of this, of course, was saving the wages of 
three firemen whose services were eliminated. In fact, 
many savings have been made in all our operations. When 
the Division of Sewers came under my supervision in 
1923 the annual cost for all purposes was $113,000, 
whereas the same cost in 1932 had been reduced to $66,- 
000. During this period the total miles of sewers and 
drains increased from 196 to 296 miles, so that the cost 
of operation per mile of sewers (including pumping) 
has decreased in that period from $577 to $223—a re- 
duction of approximately 61 per cent. 


Acknowledgment—A paper presented before the Vir- 
ginia Water and Sewage Works Association at Newport 
News, Va. 


v 
Registration of Engineers in Ohio 


The director of the State Department of Health of 
Ohio has issued bulletins pertaining to the requirements 
concerning registration of professional engineers who 
have dealings with that department. Any person prac- 
ticing the professions of engineering and surveying after 
Jan. 1, 1934, in connection with any work of a public 
nature is required to be registered. 


Administrative Bulletin No. 9 concerns procedure in 
the submission of plans to the State Department of 
Health for approval. Under the terms of the Engineers’ 
and Surveyors’ Registration Act, it will be necessary that 
plans submitted to the State Department of Health for 
approval shall contain evidence of registration of the 
designing engineer as a professional engineer. 


Administrative Bulletin No. 10 relates to the super- 
vision of operation of water purification and sewage 
treatment works by registered professional engineers. 
The State Board of Registration for Professional Engi- 
neers and Surveyors construes Section 1083-2 to mean 
that any one who is charged with the responsible super- 
vision of either water purification or sewage treatment 
works shall be registered as a professional engineer. Ac- 
cording to Ohio Health News it has been the practice in 
Ohio in the case of the small water purification plants 
and sewage-treatment works to provide part time tech- 
nical supervision of their works by a technically qualified 
person, usually a man in charge of similar works in some 
nearby larger city. It is the understanding of the State 
Department of Health that the Engineers Registration 
Law will be complied with if part time technical super- 
visors of small plants are registered, providing the super- 
visor assumes full responsibility for the operation of the 
works. In order to satisfactorily comply with this latter 
requirement, it is obvious that the supervisor shall per- 
form more than cursory and infrequent visits and in- 
spections of the plant in his charge. 
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CHLORINATION IN SEWAGE DISPOSAL 


Discussion of the Report of the A. P. 
on Sewage Disposal 


applications, effectiveness, and limitations of chlo- 

rine and chlorine products in domestic and indus- 
trial sewage treatment, was presented on October 10, 
1933, before the Annual Meeting of the American Public 
Health Association at Indianapolis, Ind., by Langdon C. 
Fearse, Chairman, Committee on Sewage Disposal. 

The report, too voluminous for reproduction in these 
pages, was two years in the course of preparation. Ina 
complete manner it carefully reviews and evaluates re- 
sults which have been secured in sewage chlorination 
practices. 

The committee charged with the preparation of this 
report has done a valuable and painstaking job of pre- 
senting in a single, but exhaustive, report the modern 
status of sewage chlorination, supported by a compre- 
hensive list of references and quotation from the litera- 
ture on the subject. Having carefuily examined the re- 
port which is now in press, preparatory to distribution 
by the American Public Health Association, it is our 
pleasure to compliment this committee, on which the fol- 
lowing authorities on sewerage and sewage treatment col- 
laborated. 

A. M. Buswell FF, W. Mohlman 

C. K. Calvert Willem Rudolfs 

Harrison P. Eddy _ F. M. Veatch 

V.M. Ehlers P. J. A. Zeller 

C. E. Keefer Langdon C. Pearse, Chairman 

Following the presentation of the report there was dis- 
cussion of extent and quality to warrant its recording. 
The lack of facilities at the meeting and the policy of the 
Association in the matter of not recording or reporting 
extemporaneous discussion from the floor of its meet- 
ings, has made it seem desirable to reproduce, for record, 
the discussion in the abbreviated form presented below. 


. COMPREHENSIVE review and analysis of the 


Discussion* 


L. H. ENstow, Sanitary Engineer, The Chlorine In- 
stitute, New York City, said that he desired to compli- 
ment Mr. Pearse and his committee members on their 
very thorough and comprehensive report and the valu- 
able bibliography appended. The report in full had been 
read prior to this presentation and it constituted a most 
excellent review of the published and known facts per- 
taining to chlorination effects in sewage treatment prac- 
tices. The conclusions drawn at the end of each subject 
head, based on established facts, would prove highly val- 
uable in clarifying any confusion which might exist con- 
cerning the claims for chlorination which had been ad- 
vanced in the many scattered articles dealing with sewage 
chlorination in America and abroad. 

He regretted the citation of disinfection data from the 
Westerly (Imhoff) Plant at Cleveland, Ohio, because the 
figures for efficiency (80 to 92 per cent) were not truly 
representative of accomplishments at numerous other 
plants. The figures should be cited as indicative of ineffi- 
ciency of disinfection when the dosage of chlorine applied 
is deficient ; i. e., not high enough to satisfy the chlorine 


*To insure accuracy of the record, made from notes taken dur- 
ing the presentation, this digest of discussion has been submitted 
to each discussor for approval or correction prior to printing. 
Copies of the report may be procured, from the American Public 
Health Association, the Chlorine Institute, Inc... New York City, 
or by writing this magazine.—Editor. 


H. A. Committee 


demand of the strong and foul Imhoff tank effluent. As 
a matter of record the results recorded at the Easterly 
Plant at Cleveland, where only bar-screening and chlori- 
nation had been used, were superior to the Westerly 
Plant results. This circumstance only went to show the 
effect of strength and age of sewage on chlorine demand 
and the necessity of adding sufficient chlorine to satisfy 
such demand for efficiencies upwards of 95 per cent, when 
contact periods were less than 30 minutes. Effective 
chlorination of settled sewages had been proven capable 
of removing all but 0.1 per cent of the b. coli present. 
Results attained in the Huntington, L. I., studies, cited 
elsewhere in the report as a “classic piece of work,” con- 
stituted evidence on this point. Even with the limited 
chlorine dosage at Cleveland, had it been added to the 
crude sewage ahead of the tanks higher efficiencies would 
have resulted with less chlorine. Prechlorination had 
been only recently resorted to at Cleveland and probably 
there, as elsewhere, the advantages of prechlorination for 
uniformity of disinfection, odor control and _ chlorine 
economy would become evident. 


Concerning the power of chlorine to reduce the oxygen 
cemand of effluents and otherwise function to improve 
stream conditions, Mr. Enslow, remarked that the results 
at Chapel Hill, N. C., Downer’s Grove, IIl., and else- 
where had been indicative of the merits of this phase of 
chlorination. He was glad to see present at the meeting 
one of the earliest—probably the earliest—investigators 
of oxygen demand reduction by chlorine. He said that 
he was referring to the work of R. J. Morton while pur- 
suing advanced courses in Sanitary Engineering at Har- 
vard University, the results of which constituted a part of 
a thesis presented in 1926 and quoted from in the litera- 
ture, but never published. The findings of Mr. Morton 
had since been confirmed in numerous other investigations 
which revealed actual reductions of 2.3 to 5 parts per 
million oxygen demand value for every part of chlorine 
applied. Mr. Enslow requested the committee chairman 
to insert a reference to this work in the report, because 
of its historical significance as the first attempt to study 
the effect of chlorine on putrescible bodies in sewage. In 
this study it was for the first time revealed that, aside 
from the marked retardation of biological activity in re- 
seeded and diluted chlorinated sewages, there was an ad- 
ditional effect of a change which reduced the oxygen 
required to prevent subsequent putrefaction. Almost co- 
incidentally studies by Whedbee and himself at Dallas, 
Texas, revealed the same effect; and the findings of the 
Chicago Sanitary District, later, had verified these ob- 
servations in a conclusive manner. The first real test 
under practical working conditions, which could be care- 
fully checked downstream, had been that at Chapel Hill, 
N. C., where the studies had been supervised and reported 
by H. G. Baity. Dean of Engineering at the University 
of North Carolina. At Indianapolis, and Flint, Mich., 
the effect of chlorination had not been worth while be- 
cause, in each case, the stream was sludge laden below 
the plants and one could not expect chlorination to per- 
form the work which should have been done by sedi- 
mentation and efficient secondary treatment. In other 
instances where streams were to a less degree overloaded 
the chlorination effect had been sufficient to tip the bal- 
ance from that of almost complete oxygen depletion to 
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that of positive oxygen balance and thereby relief from 
seasonal nuisance. Chlorination had likewise been effec- 
tive in clearing up unsightly biological growths in some- 
what over-polluted streams at several points where 
sphaerotilus growth predominated; and, in other in- 
stances, where algae had proved a nuisance in streams 
receiving highly nitrated effluents. 

M. F. Trice, Assistant Engineer, State Department 
of Health, Raleigh, N. C., rose to object to what appeared 
to be some doubt in the report as to the quality of lab- 
oratory work conducted in connection with the studies 
of oxygen demand reduction and stream improvement 
at Chapel Hill, N. C. He had had contact with the 
work and the methods and laboratory technic involved. 
In comparison with practice in leading laboratories of 
the country, the Chapel Hill work had been representa- 
tive—including the appearance of occasional fluke results, 
just as are found elsewhere when B, O. D. determina- 
tions are involved. During the drought of 1930 and 
1931 the results of chlorination had been established 
during the period of constant sewage conditions and con- 
stant low stream flow and high temperatures. 

R. J. Morton, Chief Engineer, State Department of 
Health, Nashville, Tenn., said that chlorination had been 
used at Tennessee plants for B. O. D. reduction and 
stream improvement, with a like degree of success as 
that demonstrated at Chapel Hill. He considered the 
availability of chlorination for this purpose an impor- 
tant asset in emergencies such as during periods of 
deficient plant performance in addition to its regular use 
during seasons of deficient stream flow and normal plant 
functioning. In a modest manner, Mr. Morton touched 
on his thesis work at Harvard University, which had 
been referred to by Mr. Enslow. 

W. J. Scorr, Chief Engineer, State Department of 
Health, Hartford, Conn., commented on the necessity 
of insuring the presence of residual chlorine in sewage 
if satisfactory disinfection was to be insured. Studies 
made at Connecticut plants had revealed that samples of 
chlorinated effluent should be examined on the spot or, 
else, treated with thiosulphate to destroy the residual 
chlorine before storage or transporting to the labora- 
tory. It appeared that 0.5 p.p.m. residual chlorine and 
a contact period of 15 minutes should be considered the 
minima when disinfecting settled sewages. On this score 
prechlorination had distinct advantages and in practice 
had been so proven where otherwise the contact periods 
might prove inadequate or where fluctuations in quality 
or quantity of sewage was likely to be pronounced. 

IX. SHERMAN CHAsE, Metcalf and Eddy Engineers, 
Boston, Mass., commenting on heavy chlorination inter- 
mittently for control of the sprinkling filter fly (psychoda 
alternata) felt that properly applied the process had 
merit. Cases of material relief were cited—the most 
recent being at Allentown, Pa., in which the effective 
dosage had been 50 p.p.m. chlorine applied to the syphon 
chambers every 10th day for a period of 2 hours. 

Mr. Chase cited the effectiveness of applications of 
chlorinated lime to a mill pond on the polluted Nepon- 
set River for correcting an odor nuisance pending rain 
which had provided the needed dissolved oxygen by nat- 
ural dilution. He also cited cases of super chlorination 
of industrial waste to destroy its color and otherwise 
improve the condition of a stream sufficiently to render 
it again useful to industry below. 

L. F. Warrick, Chief Engineer, State Board of 
Health, Madison, Wis., cited the efficacy of chlorine in 
rendering waste from a kraut factory suitable for dis- 
charge into a water course. The treatment which in- 
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volved chemical precipitation, rapid sand filtration of the 
effluent and heavy chlorination, had been found to re- 
duce the putrescibles of the waste by 75 per cent in terms 
of oxygen consumed (permanganate reduction) values; 
and, by 87 per cent when measured in terms of 5-day bio- 
chemical oxygen demand value. Chlorination had been 
provided principally to reduce the rate of depletion of 
dissolved oxygen in the small stream receiving the waste, 

C. A. Hotmegutst, Director, Division of Sanitation, 
State Department of Health, Albany, N. Y., stated that 
his department was at all times prepared to provide 
emergency chlorination of sewage where needed. To 
protect bathers in the Hudson River, five municipalities 
above New York City had been required to provide 
chlorination of the crude sewage pending more adequate 
treatment. Analyses of river water in the bathing areas 
had revealed a surprisingly marked improvement. At 
ene or two points in New York State chlorination of 
milk wastes, to reduce its B. O. D. value and correct 
tiuisance, had been very satisfactory. The same could 
be said concerning chlorination of cannery waste fol- 
lowing treatment by chemical precipitation. 

C. M. Baker, Consulting Engineer, Madison, Wis., 
said that the report had omitted reference to an impor- 
tant function of chlorination in stream pollution con- 
trol. He referred to the situation in the paper and 
paper-board industry, wherein internal chlorination made 
it feasible to practice re-use of the ‘‘white-water” for- 
merly wasted to streams. The closing up of the system 
had saved money for the manufacturer and grief for 
the stream control authorities, by the marked curtail- 
ment of pollution and reduced water consumption by 
the mills. The ammonia chlorine treatment of the recir- 
culated waste waters had been particularly efficacious 
in preventing biological slime depositions and putrefac- 
tion in the system. The same general scheme might 
well be considered for other industrial establishments, 
now polluting streams or loading treatment works by 
sending valuable ingredients and heat units to the sewer 
to create a pollution problem. In solving stream pollu- 
tion, industry might start its “charity” right at home. 

F. H. Warne, Chief Engineer, State Department of 
Health, Columbus, O., stated that among the beneficial 
effects produced by chlorination of plant effluents, one 
of the most evident and valuable was the effect of 
chlorinated effluent in keeping small streams free of 
algae and slime growths. He cited the experience of 
Fostoria, O., where sprinkling filter effluent, discharged 
to an almost dry stream bed, had created algae growths 
which were unsightly. Riparian owners had been suc- 
cessful in several stream pollution suits, notwithstanding 
the good operating results of the local sewage treatment 
works. During the three past years chlorination of the 
effluent, to maintain 0.4 p.p.m. residual chlorine or 
thereabouts, had cleared up the stream condition and 
legal actions had ceased. He had recently made a per- 
sonal inspection of stream conditions several miles below 
the plant—to find fish living one-half mile down stream 
although the flow was almost entirely composed of sew: 
age effluent. The Fostoria experiences indicated the 
desirability of chlorination of highly oxidized effluents 
discharged into small streams. 

In reply to a question, Mr. Waring stated that game 
wardens and conservation officials were satisfied with 
the conditions of the stream. Carp could be found im- 
mediately below the plant and several other varieties of 
fish were observed at the half-mile point, below which 
the residual chlorine had disappeared. 
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METHOD OF APPLYING COPPER 
SULPHATE AT BALTIMORE, MD. 


By PAUL SMITH* 


River, which is a tributary of Chesapeake Bay and 

into which the treated effluent from the Baltimore 
sewage works discharges, with copper sulphate for the 
purpose of checking algae growths. 

A few preliminary tests were made to determine the 
most advantageous method of applying this chemical. 
One hundred pounds of the crystals were put into burlap 
sacks and hung one on each side of a power boat. The 
speed of the boat was quite slow due to these bags. Be- 
cause of the large surface of sulphate exposed to the 
water, the material dissolved more rapidly than it should. 
As the boat proceeded on its course the amount of sul- 
phate in the bags became less, and the speed of the boat 
increased. Consequently the water was under-dosed in 
many places. As it was impossible to tell when the 
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Sketch of Copper Sulphate Solution Box (Slide Gate to Control 
Rate of Solution Not Shown. See Photograph of the Box) 


copper sulphate had completely dissolved, the bags had 
to be removed from the water. To do this with the boat 
in motion was almost impossible for one man, and usually 
the boat had to be stopped. Fifty-pound bags of copper 
sulphate were placed in nets with the same unsatisfac- 
tory results, so the use of nets was abandoned. 

Finally, a wooden box was built for holding the copper 
sulphate. This box, as the sketch shows, is about 4 ft. 
long, and has a triangular cross-section with a small hop- 
per at the top to facilitate the dumping of chemicals into 
the box. Near the bottom of the box are two openings, 
covered with two layers of twenty-four mesh monel metal 
screen, staggered to make finer openings. The side adja- 
cent to the boat has no openings, and was fastened to 
the boat with clamps. The larger opening faced forward 
and the smaller opening the rear. In comparison with 


*Assistant Chemist, Bureau Sewers, Baltimore, Md. 


the use of bags, the box offered very little resistance in 
the water, so that the boat could be run at a constant 
speed. 

The capacity of the box including the hopper was 100 
lb. The first time the box was used it vibrated, and had 
a tendency to work loose, but by securing the bottom of 











Side and End View of the Solution Box (Solution Control Gate 
in Wide Open Position) 


the box to the bow of the boat with a rope, as illustrated, 
this difficulty was overcome. 

It was found that 50 Ibs. of large crystals could be 
dissolved in 10 minutes, but with small crystals the time 
was reduced to 6% minutes. In order to dissolve all the 
sulphate and at the same time cover the desired area, the 
rate at which the sulphate dissolved was controlled by 











Solution Box in Place on Boat. Rope Attached to Bottom to 
Keep End from Kicking Back 
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altering the screen area with adjustable wooden covers, 
placed over the screens. As the boat proceeded, a swirling 
motion of the water entering through the screened open- 
ing was set up in the lower part of the box, but the upper 
part remained dry. An accumulation of lint from the 
bags, which contained the sulphate, and dirt from the 
river water partially blocked the screens, and the adjust- 
able covers had to be removed at intervals. To overcome 
this disadvantage a wooden sliding device (gate) was 
provided to cover the front screen. 

In practice, 50 Ibs. of sulphate were placed into the 
box, and a mark made on the box at the top of the crys- 
tals. Another 50-Ib. portion was then immediately added, 
and the time for the above mentioned mark to be seen 
was observed. In this manner the sulphate was added, 
50 Ibs. at a time. The slide at the bottom of the box was 
adjusted, depending upon the time necessary for the boat 
to cover the area to be dosed. If the interval necessary 
to dissolve 50 lbs. increased, the area of the screen at the 
bottom of the box was enlarged by raising the adjustable 
slide. As the screens became clogged, this slide was 
raised, so that the time for the 50 lbs. to dissolve was 
kept fairly constant. If the screens became quite clogged 
they were brushed just before the next trip, the dry 
accumulation being readily removed in this manner. On 
one occasion a blow torch was used to burn off the 
accumulation of material on the wires. 

By use of this box 1,250 lbs. of copper sulphate were 
distributed evenly over an area of 1.2 sq. mi. in less than 
four hours and with less than half the labor required 
when, previously, burlap sacks had been used. 

The Baltimore Sewage Treatment Works is under the 
general control of B. L. Crozier, chief engineer, Depart- 
ment of Public Works. George E. Finck is sewerage 
engineer and G. K. Armeling, plant superintendent. C. E. 
INeefer is engineer in charge of sewage disposal and 
E. C. Cromwell is principal sanitary chemist. 


Vv 
Sewer Gas Kills Two at Lorain, O. 


Two employes of the Sewer Department of Lorain, 
Ohio, lost their lives March 13, while flushing out a deep 
pit under a manhole. Press reports indicate that one of 
the victims entered a manhole, hose in hand, for the pur- 
pose of flushing out a 40-ft. pit; that he had _ partly 
finished his task and had almost reached the top of the 
ladder “on his way to the surface when, overcome by 
gas, he lost his hold and fell back to the bottom. One 
of his companions immediately went down after him, 
ignoring the protest of a third workman, who hastened 
to call the fire department, with both rescue and resusci- 
tating equipment. The department answered the call 
promptly, but arrived too late to save either the first 
victim or his would-be rescuer. 


v 

Capacity OF WaATER-PoWER PLANTS INCREASED 
Asout 100,000 H. P. 1n 1933.—The tota! capacity of 
water wheels at water-power plants in the United States 
on Jan. 1, 1934, according to the annual report just re- 
leased by the Department of the Interior through the Geo- 
logical Survey, was 15,913,451 horsepower, an increase 
during the year of 95,500 horsepower, or 0.6 per cent. 
Five States—New Hampshire, Massachusetts, Pennsyl- 
vania, Michigan, and Wisconsin—show an increase in ca- 
pacity of water wheels of more than 10,000 H. P. from 
the figures published in the previous annual report. 
Washington shows a decrease of more than 10,000 H. P.., 
and a few states show minor decreases, due to abandon- 
ment of some plants and changes in capacity of others. 





Association Meetings Scheduled 
April 16-18—Florida Section, A. W. W. A. Daytona Beach, 


Fla. Secretary, L. G. Lenert, Chief Engineer, State Depart- 
ment of Health, Jacksonville, Fla. 

April 18-19—Ilinois Section, A. W. W. A. Hotel Pere 
Marquette, Peoria, Ill. Secretary, A. E. Skinner, Pitometer 
Company, 5311 Kenmore Ave., Chicago, II. 

April 19-20—New York Section, A. W. W. A. Arlington 
Hotel, Binghamton, N. Y. Secretary, R. K. Blanchard, Nep- 
tune Meter Co., 50 E. 42nd St., New York, N. Y. 

April 20-21—Montana Section, A. W. W. A. Billings, Mont 
Secretary, H. B. Foote, State Board of Health, Helena, Mont. 
(School for Water Works Operators precedes meeting April 
18-19.) 

April 25-27—Kansas Water Works School. University of 
Kansas, Lawrence, Kan. Secretary, Ernest Boyce, Chief En- 
gineer, Kansas State Department of Health, Lawrence, Kan, 

April 30—New England Sewage Works Association. Pick. 
wick Arms Hotel, Greenwich, Conn. Secretary, F. W. Gil- 
creas, State Department Health, Albany, N. Y. 

May 1—New England Water Works Association. (Spring 
meeting.) Hotel Brunswick Arms, Greenwich, Conn. Secre- 
tary, Frank Gifford, 715 Tremont Temple, Boston, Mass. 

May 3-4—Maryland-Delaware Water and Sewage Works 
Association. Wardman Park Hotel, Washington, D. C. Sec- 
retary, A. W. Blohm, 2411 N. Charles St., Baltimore, Md. 

May 10-12—Pacific Northwest Section, A. W. W. A. Hotel 
Eugene, Eugene, Ore. Secretary, E. C. Willard, 720 Corbett 
Bldg., Portland, Ore. 





June 4-8—Annual Convention of American Water 
Works Association. Hotel Commodore, New York City. 
Secretary, B. C. Little, 29 W. 39th St., New York City. 











June 5-6—Arizona Public Health Association. Prescott, 
Ariz. Secretary, Jane H. Rider, Director State Laboratories, 
Tucson, Ariz. 

June 15-16—New York State Sewage Works Association. 
Jamestown, N. Y. Secretary, A. S. Bedell, State Department 
of Health, Albany, N. Y. 

June 25-27—Pennsylvania Water Works Operators’ Asso- 
ciation. State College, Pa. I. M. Glace, Secretary, State De- 
partment of Health, Harrisburg, Pa. 

June 28-29—Pennsylvania Sewage Works Association. State 
College, Pa. L. D. Matter, Secretary, State Department of 
Health, Wilkes Barre, Pa. 

July 12-14—Virginia Section, A. W. W. A. Martinsville, Va. 
Secretary, H. W. Snidow, State Department of Health, 601 
State Office Building, Richmond, Va. 

Aug. 22—West Virginia Conference on Water Purification. 
Hotel Windsor, Wheeling, W. Va. Secretary, J. B. Harring- 
ton, State Department of Health, Charleston, W. Va. 

Aug. 23-24—Central States Section, A. W. W. A. Hotel 
Windsor, Wheeling, W. Va. Secretary, H. L. Nelson, U. S. 
Pipe and Foundry Co., 2435 Koppers Bldg., Pittsburgh, Pa. 

Sept. 3-6—Annual Meeting of American Public Health 
Association. Pasadena, Calif. Willimina R. Walsh, Secretary, 
450 7th Ave., New York City. 

Sept. 17-19—Rocky Mountain Section, A. W. W. A. Santa 
Fe, N. M. Secretary, B. V. Howe, Board of Health, Denver, 
Colo. 

Oct.—California Section, A. W. W. A. Long Beach, Calif. 
Secretary, J. E- Phillips, Department Water Supply, 207 
Broadway, Los Angeles, Calif. (Exact date later.) 

Oct. 15-18—Southwest Water Works Association. Hotel 
Hilton, Waco, Texas. Secretary, Lewis A. Quizley, Super- 
intendent, Water Department, Fort Worth, Texas. 


. v 
A Novel Method of Thawing Mains 


A newspaper report, which sounds more like just that 
than the truth, has this to say about thawing mains while 
fighting a large fire in Neptune, N. J., during one of the 
sub-zero spells of last winter: “Firemen were handi- 
capped by the cold. Some of the mains had been frozen 
and it was necessary to notify the water company, 
which sent steam through the pipes. Fifteen minutes 
lapsed while the pipes were thawed in this manner.”— 
Anyway, it made a good newspaper story. 
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Industry Should Pay 


NDUSTRIAL PLANTS that pollute streams, to the 

extent that they are useful as sources of potable 
water supply only after difficult treatment at an added 
expense to municipalities or water companies, cannot 
continue in their disregard of this important question. 
Consumers are coming to be more and more intolerant 
of inferior quality of the water served them ; water works 
operators and managers more appreciative of this demand 
and are meeting it to the best of their abilities. Chemists 
have developed and perfected processes and materials 
capable of producing palatable and safe water from sup- 
plies so polluted as to render them unfit for domestic use 
when relying on the simpler and more economical treat- 
ment processes. 

As measures of emergency treatment, these complex 
and expensive procedures are of great value; but, is it 
fair to expect the consumer downstream to stand the 
added expense in order that upstream municipalities or 
industrial establishments may continue to pollute streams 
on the excuse of lack of a proven practical remedy in the 
way of treatment process for some particular industrial 
waste—or, on the plea of expense involved? 

Stream pollution is being somewhat reduced, but there is 
much more to be done that can be done without crippling 
industry. In the meantime, is it more than might be 
reasonably demanded by communities, required to em- 
ploy expensive super-processes of water purification to 
render water agreeable to drink, that the responsible pol- 
luting industrialists pay the bill incurred for such extra 
treatment? This should be the least costly and simplest 
solution of such ‘a problem which a polluter could wish 
to have proposed to him. He would probably jump to 
the opportunity of satisfying the damaged municipality 
or water company by such a simple expedient—one which 
places the responsibility of producing results on the com- 
plainant ; and, at only a fraction of the cost which would 
be involved in reducing the pollution at the source. 


A case of this general nature has recently come on 
record. The Great Lakes Sugar Company, located at 
Blisshield, Mich., on the River Raisin above the intake 
of the Dundee, Mich., purification plant, being held re- 
sponsible for pollution productive of tastes and odors in 
the latter’s water supply, settled with Dundee authorities 
their claim against the company, amounting to the extra 
cost of water treatment incurred in removing such tastes. 
The case against the sugar refinery, operated seasonally, 
was in this instance plain. The State Stream Control 
Commission and State Department of Health authorities 
assisted the village of Dundee in presenting its demands 
for better control of pollution and reimbursement of the 
village for expenses incurred in heavy pre-chlorination 
followed by super-dosages of powdered carbon required 
for taste removal. Here is a precedent from which other 
damaged communities, with the assistance of state agen- 
cies, might benefit. 





Where any form of agreement is entered into with a 
polluter, which involves payment of extra costs of treat- 
ment, the authority receiving such payments should pro- 
tect itself against any possible loophole which allows the 
polluter freedom from suit requiring curtailment of pol- 
lution at any future time. Otherwise pollution may be 
later increased to a point from which contamination of 
the supply should be reduced, for reasons not foreseen 
at the time of entering the agreement. 

In many instances reimbursement of municipalities for 









































































the added cost of treatment, for which an industry is 
held responsible, may be tentatively found to be a satis- 
factory settlement of damages. In any event industry 
should be expected to take the fair, non-difficult and 
inexpensive course of paying their share of the bill for 
water purification, while taking steps to curtail pollution 
and relieve the loadings on the municipal plants. The 
Dundee case is one not to be overlooked. 


Vv 
Progress in Sludge Thickening 


HE “bugaboo” at activated sludge plants, employing 

digestion, has been the foul (process-upsetting ) 
supernatant liquor. The great volume of liquid passing 
through digesters, which are fed with thin activated 
sludge, has been responsible for: accentuation of the 
supernatant liquor problem; expense for constructing 
oversize digesters; difficulty of maintaining desired tem- 
peratures of the sludge therein. 

To lessen this difficulty, surplus activated sludge has 
been bled to the crude sewage for settling out and con- 
solidation with the crude solids in primary tanks. Many 
operators found this scheme productive of inferior pri- 
mary effluent, resulting in increased loadings and fre- 
quently disastrous debilitation of the activation process. 
Other methods of reducing the water content of the 
wasted activated sludge prior to its delivery to digesters 
have in consequence been tried. 

Goudey and Bennett, at the Los Angeles Experimental 
Plant, realizing the necessity of sludge volume reduction, 
first tried thickening the wasted activated sludge by plain 
settling. Later, lime and other materials were added to 
it to assist the process. Later still, they evolved the 
scheme of withdrawing sludge in the form of aeration 
tank liquor for thickening in separate tanks to produce 
a sludge as dense as crude sludge itself (5 per cent 
solids )—the two being pumped separately or simulta- 
neously to digesters. In procuring such concentration it 
became necessary to hold the sludge in an asceptic con- 
dition to preclude floc dispersion or septic action and 
bulking. For the purpose, chlorine was added to the “top 
water” near the inlet end of a continuous flow thickener 
(Water WorkKS AND SEWERAGE, May, 1933). 

The Los Angeles application was developed on an 
experimental plant scale. In this issue, however, a fea- 
tured article by D. Travaini tells of the successful adap- 
tation of essentially the same process on a large scale at 
the Phoenix, Ariz., plant, and, at a considerably reduced 
chlorine usage; namely—an equivalent of 5 Ibs. or less 
per million gallons of sewage treated. As at Los Angeles, 
the most satisfactory scheme tried by Travaini involves 
sludge withdrawal in the form of mixed liquor taken 
from the aerating tanks. An effective use of the 200 
g.p.m. (continuous flow) of thickener effluent, containing 
chlorine, has been found in its discharge to the crude 
sewage to check septization during its passage through 
the primary clarifiers and thus minimize odor production 
and improve clarification—contituting an interesting dual 
usefulness of the process. 

The thickening scheme, developed at Los Angeles and 
proven at Phoenix, which reduces the volume of sludge 
liquor by 80 per cent, deserves the close attention of 
designers and operators of activated sludge plants 
equipped for digestion of mixed sludges. Thickening will 
materially reduce the supernatant liquor and thin sludge 
problems of the activated sludge process. Thickening in 
conjunction with stage digestion should all but eliminate 
the problem. 




















Sludge Disintegrator 
and Blender 


A novel Sludge Disintegrator and Blend- 
er manufactured by the Royer Foundry 
and Machine Company, Wilkes-Barre, Pa., 
was shown for the first time at the recent 
meeting of the New Jersey Sewage Works 
Association, a unit at the Trenton Sewage 
Treatment Works being used for demon- 
stration. The machine is compact and 
easily portable, and employs a simple but 
efficient scheme of granulating damp sludge 
cake. Through an open hopper travels 
an endless belt (studded with springs), at 
a fairly high rate of speed, and on a 55 
degree incline. The. sprigs form small 
pockets and comb off granules of sludge 
which are literally projected by centrifugal 
force from the traveling belt as it rounds 
the upper pulley to return from the ele- 
vated discharge end. A series of hanging 
flexible clappers, forming a sweep at the 
discharge end, hold back all sludge parti- 
cles not small enough to drop into the pock- 
ets between the sprigs. The effect is that 
of an old fashioned curry comb used on 
horses and the manufacturers refer to the 
operation as one of “combing” the sludge 
cake into granules. Scrap, nails, pebbles, 
etc., do not drop between the sprigs but 
gravitate to the lower end of the belt-bot- 
tomed hopper to be discharged to the rear 
when the belt is running free of sludge 


cake. The sludge cake is thoroughly dis- 


Royer Sludge Disintegrator 


integrated, aerated and graded at one sim- 
ple and low power cost operation. Mixing 
of one or more fortifying ingredients with 
sludge cake, to raise its fertilizer value, 
can be effectively and simply done by the 
machine during the disintegrating opera- 
tion. The Royer Disintegrator comes in 
several models; for descriptive literature 
address, Royer Foundry and Machine Com- 
pany, Kingston Station, Wilkes-Barre, Pa. 





“G. E.” Pipe Thawing 
Generators 


The severity of the past winter, with 
its record of sub-zero temperatures, has 
placed the electrical thawing of frozen 
pipes in the limelight. As much was evi- 
dent in the Round Table of Cold Weather 
Troubles held at a recent meeting of the 
New England Water Works Association. 

According to Genera! Electric Company 
engineers, arc-welding generators, because 





alloy. The popular “Trimo” Swinging 
frame, of precision tool design, is still fea. 
tured to give double strength; double 
safety ; double service. The Trimont Map. 
facturing Company of Roxbury, Mass, 
feature a photograph showing a truck (6,- 
140 Ibs.) suspended from the handle of 
their 24-in. wrench gripping a round steel 
bar, without slip or wrench distortion, 
They call it the strongest, safest pipe 
wrench ever made because it withstands 
more than 3 times the standard strain test 
of the U. S. Navy for pipe wrenches, Fea. 



























Mobile Welding Generator Set Thawing Frozen Service Lines 


of their special electrical characteristics are 
extremely well suited to the work. High 
current (amperage) is required at rela- 
tively low voltage. The lead wires from 
the generator are connected to the pipe 
or piping system so as to include the frozen 
section in the electric circuit. The heavy 
current warms the pipe and shortly melts 
the ice sufficiently for it to flush through 
the line. The current required and the 
time necessary to effect thawing depend 
on the metal, the size and length of the 
pipe. For instance, it has been the experi- 
ence of some users that 250 amperes will 
thaw a %-in. pipe, 300 ft. long, in from 
3 to 10 minutes—and again that a 3-in. 
pipe 100 ft. long will take nearly an hour 
with the current in the neighborhood. of 
500 amperes. Voltages involved vary 
widely, usually between 10 and 50 volts 
heing required. It is therefore apparent 
that a welding generator, whose output 
voltage can be varied over a considerable 
range for several different current values, 
is well adapted to thawing as was proven 
during the winter just past. 

For further information address 
eral Electric Co., Schenectady, N. Y. 


A Tougher “Trimo” 
Pipe Wrench 


“r 


Gen- 


The new “Trimo-Alloy” pipe wrench is 
made of special heat-treated chrome- 
molybdenum, manganese and nickel steel 





tures: Rounded top and bottom threads 
(on alloy steel jaws and nuts) will not 
strip or burr; replaceable lower jaw saves 
buying a whole new handle when jaw is 
worft or dull; deeper cut teeth wear three 


PIPE WRENCH 





“Trimo” Pipe Wrench. 


times as long; frame four and one-half 
times stronger than before; sizes 6 to 24 
ins. 





For literature, address Trimont Manu- 
facturing Co., Roxbury, Mass. 
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Peoples Gas Building 
Chicago, Ill. 


PRODUCTS 


Aerators 
ie 


Basin Level Controtiers 
Chemica! Preportioners 
Clarifiers 

Coagulant Feeders 
Dechlorinators 


Dry Chemical Feeders 
Filtration Plants 

Fitter Underdrains 

Flow Indicators 

Cravity Filters 

Hot-Flow Water Softeners 
Hydraulic Valve Controts 
Mydrodarce Purifiers 
trom Removal Plaats 
Loss of Mead Couges 
Lime-Soda Water 


Sampling Tobles 
Soleneid Operated 4-Way 
Valves 


Steam and Cas Purifiers 
Strainers and Distributing 


Swimming Pool Filters 
and Equipment 

Sterilizers 

Taste and Oder Removal 
Plants 

Venturi Tubes and Infiice 
Meters 

Woter Stilts 


Wet Chemical Feeders 
Zeolite Water Softeners 
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“Lynchburg” High Tensile 


Replaces Wooden Staves 


Lynchburg, Va., now has a right to be proud of its 
pure, mountain water supply—Nine and one-half 
miles more of its old wooden stave pipe line is being 
replaced with “Lynchburg” 36-inch High Tensile 
Cast Iron Pipe—and every piece delivered on time. 
—For quick estimates on Cast Iron Pipe and Special 
Fittings, write, wire or phone “Lynchburg.” 


Bell and Spigot Pipe and Fittings. From 4” to 54”. 
Cast Iron Flanged Pipe. From 3” to 84”. 
Cast Iron Flanged Fittings and Flanges. From 1” to 84”, 
Super-de Lavaud Centrifugal Cast Iron Pipe. 





Special Iron Castings for the Chemical Industry 


LYNCHBURG FOUNDRY COMPANY 


GENERAL OFFICE 








Perfect Wash Water Distribution 
With Wagner Filter Underdrain 


With but fourteen inches of graded gravel, the Wagner 
Filter Underdrain provides every requirement for perfect wash 
water distribution—and it follows that it is equally efficient 
in the collection of filtered water and drainage of the filter. 


Its essentials are—(1) the primary distributing system, 
consisting of header manifold and laterals on wide centers 
with distributing orifices along their undersides; and—(2) 
the secondary system consisting of the Wagner precast blocks 
fitting between the laterals. 


The Wagner Blocks do not change the furiction of the pri- 
mary system as the orifice areas in the laterals provide for the 
essential primary distribution. But, with protected orifices, 
jet action harmlessly dissipated by the concrete floor; a free- 
way over the entire filter floor unobstructed by any gravel— 
any slight differences in pressure are immediately averaged 
The Wagner Blocks truly complete the wash water distribution 
and positively assure uniform upward flow throughout the 
filter bed. 


The efficiency of the Wagner Underdrain can usually be ob- 
tained at a saving over conventional systems. Laterals placed 
on from 12 to 24 inch centers reduce the cost of the primary 
distributor. The expensive and almost unobtainable large 
gravel is eliminated. Shallower beds increases the desirable 
positive head and also permits lowered troughs to reduce wash 
water pumping head. And, manufacture of the blocks pro- 
vides work for local labor Send for Bulletin 82. 


INTERNATIONAL FILTER CO. 
Offices: 


Conerat 
59 Cast Van Buren St. Chicage 


INTERNATIONAL 


Do you mention WaTER WorKs AND SEWERAGE? 


- LYNCHBURG, VIRGINIA Empire State Building 


New York, N. Y. 

































‘7S COQ”? 
Ferric Chloride 


In the Filter Plant it is an effective and economi- 
cal coagulant. 

Ferric Chloride works fast—requires less mixing 
and settling time. 

In the Sewage Plant it is an aid to rapid sludge 
drying. Applied to crude sewage it will increase set- 
tling tank efficiencies and reduce loadings on 
sprinkling filters and other secondary units. 


Ferric Chloride treatment following sprinkling 
filters will produce a sparkling final effluent from 


humus tanks. “ISCO” 
CHLORINATED LIME 


For sterilization of water supplies or swimming pools, 
and for chlorination at sewage plants, provides a safe, 
convenient treatment with less total chlorine required. 


“ISCO” SERVICE 


We have a sanitary chemical engineering staff, experi- 
enced through wide contacts and successful installa- 
tions. May they contribute their experience and infor- 
mation to your problem? 


DISTRIBUTORS OF “CLIFF-CHAR” 
ACTIVATED CARBON 





Write for full particulars 


INCUS, SCE(DEN SCO. 


117 Cie eaty Stacct. New Yorn. | 
Established 1816 














































Please do. 











The new HELLIGE TURBIDIMETER 


Eliminates the preparation and use of 
standard suspensions—Utmost convenience 
—Highest accuracy. If connected to the 
water line, the apparatus permits a con- 
tinuous check of the turbidity without the 
necessity of refilling tubes with individ- 
ual samples. 












Reads all turbidities down to zero- 
turbid water. 


Bulletin No. 8000 contains detailed 
information. 


HELLIGE 


INCORPORATED 


179 EAST 87 STREET, NEW YORK,N.Y. 











WATER TREATING 
AND STORAGE 


Tanks on concrete bases and fabrication of steel and- 
alloy plate to all the requirements of industrial and 
public works. Nearly 75 years in steel plate fabrica- 
tion Reliable consulting, designing engineering 
service. Write for bulletins 


GRAVER TANK & MFG. CORP 
General Sales Office General Offices and Factory 


332 South Michigan Avenue, Chicago East Chicago, Indiana 
Representatives in Principal Cities 








INSURE DEPENDABLE 
CONTROL BY USING 


M*NULTY 


TOGGLE - JOINT AUTOMATIC 
SEWER REGULATORS 


Embodying extra heavy and 
rugged construction, McNulty Reg- 
ulators give unfailing service. They | 
are continuously automatic and in- |™ 
sure dependable control of any 
predetermined flow in cubic feet 
per second. Because they are of the Flap Gate type there 
is no chance of clogging or jamming. 

Let our sewerage engineers cooperate with you in solv- 
ing your problems. Write us today. 


THE McNULTY ENGINEERING COMPANY 
200 Old Colony Ave. So. Boston, Mass. 





TYPE “Cc” 
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YOUR HOME IN 

PHILADELPHIA 
A hotel that lives up to its fine traditions ...an un- 
hurried hospitality reminiscent of an Older Philadel- 
phia, and its charm... a cuisine that bespeaks the 
wizardry of world-famed chefs... plus every mod- 
ern, thoughtful regard for your comfort, convenience 
and pleasure ... all at most reasonable rates. 


Claude H. Bennett, General Manager 
Rit PSO PLES ISS (por snes oS iam 
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The elegance of yesterday and 


























ROBERTS 
FILTER MANUFACTURING CO. 
607 Columbia Ave., Darby, Penna. 
Manufacturers of Pressure and Gravity Type 


Water Filters and Specialties for Water Puri- 
fication and Sewage Treatment Plants. 


We contract for complete installation of me- 
chanical and hydraulic equipment in all forms 
of Water Filtration Plants, Sewage Disposal 
Plants and Pumping Stations. 


Write us concerning your Sanitary Problems. 






















Do you mention WATER WoRKs AND SEWERAGB? 


the modernity of tomorrow are 
yours at the famous Auditorium 
Hotel — completely modernized at 
a cost of over $100,000. 


All the distinctive characteris- 
tics of superlative living, the high 
standards of service, the inimitable 
food and the distinguished Michigan 
Avenue location are offered you to- 
day in a new dress ata daily rate 
from *15° single without bath—from 
$3 single with bath—double from $5. 
Write for illustrated folder 
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Chlorine and Ammonia 


ae | USE 
| MINERALEAD 
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Control Apparatus 


The Filelor Company 


59th Street & Woodland Avenue, Philadelphia, Pa. 


For Jointing Bell and Spigot 
Water Mains 


Easy handling, ingot form—Impervious to moisture—Absolute uniform- 
ity—Easy melting—Rapid pouring—No caulking—Less initial leakage 


STREET, SEWER AND WATER CASTINGS —Bell holes unnecessary—A saving in cost of material and labor. 


Made of wear-resisting chilled iron in various Write for Catalog 











styles, sizes and weights. THE ATLAS MINERAL PRODUCTS COMPANY 
Write for Catalog and Prices of Pennsylvania 
SOUTH BEND FOUNDRY Co. MERTZTOWN sieeihiieiis ai PENNSYLVANIA 
All Kinds of Gray Irom Castings SOUTH BEND, INDIANA 








G-K Sewer Joint Compound 














Use LAMOTTE EQUIPMENT /or 
pH Control—Residual Chlorine Control 
Boiler Feed Water Control 


LAMOTTE CHEMICAL PRODUCTS CO. 
442 Light Street, , Baltimore, Md. .. 





Use PFT Equipment for Sewage, 
Water and Industrial Waste 
Treatment 








Complete Equipment For Write for Latest Bulletins 


WATER PURIFICATION AND 
SEWAGE DISPOSAL PLANTS | paciFic FLUSH F{D TANK COMPANY 


Dry Chemical Feeders 


Designers & Manufacturers @, of Sewerage and Sewage 
E. W. BACHARACH & CO. & T, aot 8 8 
s ine 4241 reatment quipment 136 
Rialto Building Kansas City, Mo. RAVENS WOOD AVE. alls es. LIBERTY STREET 
CHICAGO, ILL. SINCE 1893 NEW YORK,NY. 








EDSON’S NEW HAND PUMP 


Smallest Diaphram Pump Made. 2” Suction 
a Discharge. Capacity 1400 G.P.H. Weight 
lbs. 


THE EDSON CORP’N, 49 “D” Street 


So. Boston, Mass. 


NEW YORK: 142 Ashland Pl., Brooklyn / — a : teats , 
CHICAGO: 3500 N. Long Ave. “ wes | aaa ae : 








Catalog ‘“‘T’? Gives Full Data, Also Edson Hand and Power 


Pumps, Suction Hose and Pump Accessories for MORE LOCAL WORKERS 
, Oca. labor is not only used for the laying but also for the 











: arr hg 2; of a Joint a Pipe, thus greatly re- 
eving the local unemployment problem. 
CLEARING HOUSE Lock Jolnt Pine Co. Est. 1908. Ampere, N..d. 














TRANSITS FOR RENT LOUK Oivet 


Guaranteed Rebuilt Transits and Levels 
available for Rental (with purchase option) REINFORCED CONCRETE PIPE 
—or for Purchase, with Easy Payment Plan. y 
Write for descriptive list WWS-84 and Rental . _ 

Schedule. PRESSURE ~- SEWER ~- CULVERT 
WARREN-KNIGHT CO. 


Mfrs. Sterling Surveying Instruments 
136 North 12th Street Philadelphia, Pa. 











Copies of October and November, 
FOR SALE 
Two Heine Straight Tube, 210 H. P. 1933, Water Works and Sewerage are 


Boilers, pressure 178 lbs., with green ° ° 
chain grate stokers, in good condition. needed. Any subscriber supplying one 




























































~~ bate Sm xy ee ellie, will have his subscription extended two 
months. 
Advertise WATER WORKS AND SEWERAGE 
| in Daily News Building, 
: Clearing House Chicago, II. 














WaTER WorKs AND SEWERAGE—Thank you. 





When writing to advertisers please mention 














AN ENGINEERING SERVICE 


Aerial Mapping Since 1922 


ABRAMS AERIAL SURVEY CORP. 


Contractor to Federal, State, County and Municipal Government Depts., 


Large Corporations—Private and Industrial Interests 


WE HAVE MAPPED FROM THE AIR 61 MUNICIPALITIES 
CONTINUED AERIAL SURVEY MAPS 
Highways, Transmission Lines, Pipe Lines, City Zoning and Tax Maps, Timber Cruises. 


Send for our Folder—‘‘The Third Dimension in Aerial Photography” 
Submit Projects for Contract Prices 


Lansing, Michigan 





Alvord, Burdick & 
Howson 


Engineers 

John W. Aivord, Charles B. 
Burdick, Louis R. Howson, 
Donald H. Maxwell. 

Water Works, Water Purifi- 
cation, Flood Relief, Sewer- 
age, Sewage Disposal, Drain- 
age, Appraisals, Power Gen- 
eration. 





Civic Opera Building, Chi- 
cago. 
C. M. Baker 
Consulting Engineer 
Industrial 


Speceleae in 
ste Utilization and Stream 
Pollution Problems. 
Investigations, Reports, Es- 
timates. 

2 So. Carroll St., 

Madison, Wis. 





Black & Veatch 


Consulting Engineers 


Sewerage, Sewage Disposal, 
Water Supply, Water Purifi- 


cation, Electric Lighting, 
Power Plants, Valuations, 
Special Investigations, Re- 


ports and Laboratory. 
>> Black, N. T. Veatch, 


Mutual Blidg., 
Kansas City, Mo. 













Burns & McDonnell 
Engineering Co. 
McDonnell-Smith-Baldwin- 
Lambert 
Consulting Engineers 

Waterworks Sewerage 
Lighting Appraisals 
Rate Investigations 
Kansas City, Mo., 107 W. 
Linwood Blvd. 

Western Pacific Bldg., 
Los Angeles, Cal. 
Dixie Terminal Blidg., 
Cincinnati, Ohio. 



















The J. N. Chester Engrs. 


J. N. Chester 
J. F. La Boon 
D. E. Davis 
J. T. Campbell 
E. B. Bankson 
Consulting Hydraulic, Sani- 
tary and Valuation Engi- 


neers. 
Clark Bldg., Pittsburgh, Pa. 


Chicago Testing Labora- 
tory, Inc. 
and affiliated 
oeeage Paving Laboratory, 
nc. 


Consulting and Inspecting 
Engineers 
Hugh W. Skidmore 
Gene Abson 
Materials, Processes, 
tures, Consultation, Inspec- 
tion, Testing, Design, Re- 
search, Investigation and 
Experts in Litigation. 
536 Lake Shore Drive, 
Chicago. 


Struc- 


Fuller & McClintock 
Engineers 

George W. Fuller 
James R. McClintock 
F. G. Cunningham 
C. A. Emerson, Jr. 
Elmer G. Manahan 
W. Donaldson 
E. W. Whitlock 
Water Supply, Water Purifi- 
cation, Sewerage, Sewage 
Disposal, Garbage and In- 
dustrial Wastes Problems, 
Valuation and Rate Regula- 
tion of Public Utilities. 
170 Broadway, New York. 





H. Burdett Cleveland 


Consulting Sanitary Engineer 


Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, Refuse Disposal, 
Treatment of Industrial 
Wastes, Design, Reports, 
Consultation, Investigation, 
Evaluation of Works, Super- 
vision of Construction. 

90 Wall St., 

New York City. 


Nicholas S. Hill, Jr. 


Consulting Engineer 
Water Supply, Sewage Dis- 


posal, Hydraulic Develop- 
ments, Reports, Investiga- 
tions, Valuations, Rates, 


Design, Construction, Opera- 
tion, Management, Chemical 
and Biological Laboratories. 
112 East 19th St., New York. 





H. O. Chute 


Chemical Engineer 

Stream Pollution and Trade 
Waste Problems Handled 
from the Standpoint of Re- 
covery of Products. Special- 
ist in Multiple fect 
Evaporation. 

50 East 41st Street, 

New York City. 





A. W. Dow 


Chemical Engineer 
Consulting Paving Engineer 


A. W. Dow, Ph. B., Mem. 
Am. Inst. Ch. Engrs. 
Asphalt, Bitumens, Paving, 


Hydraulic Cement, Engineer- 
ing Materials. 

801 Second Avenue, 

New York City. 





Fowler, Charles Evan 


Consulting Civil Engineer 


M. I. Am. C. E. 

M. Eng. Inst., Can 

BRIDGES AND "ARTISTIC 
STRUCTURE 

FINANCING FOR GOOD 
PROJECTS. 

5 West 63rd St., New York. 











A. Elliott Kimberly 


Consulting Sanitary Engineer 
Water Supply, Water Puri- 
fication, Water Softening, 
Sewerage, Sewage Disposal, 
Sewage Treatment, Waste 
Treatment. Specialists in 
Milk and in Canning Waste 
Treatment. 

568 East Broad St., 
bus, oO. 


Colum- 





Morris Knowles, Inc. 
Engineers 
Water Supply and Purifica- 





tion, Sewerage and Sewage 
Disposal, Valuations, Labo- 
ratory, City Planning. 
Pittsburgh, Pa. 

Metcalf & Eddy 
Engineers 
Water, Sewage, Drainage, 


Refuse and Industrial Wastes 
Problems, Laboratory, Valu- 
ations. 

Statler Bldg., Boston. 





Malcolm Pirnie 


Engineer 
Water Supply, Treatment, 
Sewerage Reports, Plans, 
Estimates. 


Supervision and Operatio 
Valuation and Rate ng % 


25 W. 43rd St.. New Y. 
N. ¥. = 





Potter, Alexander, C. E. 


Hydraulic Engineer and 
Sanitary Expert 
Sewerage and Sewage Dis- 
osal, Water Supply and 
urification. 
50 Church St., New York. 





Sheppard T. Powell 


Chemical Engineer 
Treatment of Water for In- 
dustrial Uses. 

Trade Waste Investigations 
and Correction. 

Technical Expert in Litiga- 
tions. 

330 N. Charles St., 
Baltimore, Maryland. 





Astrid S. Rosing, Inc. 


Sewer Pipe. 

Drain Tile. 

Steam and Electric Conduits. 
Building Tile. 

Fire Brick. 

2417 Orchard St., 

Chicago, Ill. 





P. H. Taylor Audit Co. 


Municipal Accountants and 
Auditors 

Audits. 

Systems. 

Budget Preparation. 
Investigations. 


267 Highland Ave., Buffalo, 
N. Y. 








P. S. Wilson 


Consultant in Sanitary and 
Hydraulic Engineering. 
Water Works Management. 
Glen Ridge, N. J. 











Please mention WATER WoRKS AND SEWERAGE—it helps. 
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SIMPLEX 


Venturi Type Meters 





Effluent Controllers 


Filtration Plant Gauges 





Water Works Specialties 





kb 
Indloating WRITE FOR 
poco =! 
i BULLETINS 








SIMPLEX VALVE & METER CO. 
6743 Upland Street 
Philadelphia, Pa. 




















STEWART SEWER 
CLEANING MACHINE 


Water Cleaning System, if you wish it, 
or Drag Bucket type. 
WE WILL PAY FREIGHT AND CHARGE TO BILL. 
We Ship Rods for Trial—who else will do this? 


We also make a Rod that will float. Also rods with wheels 
for conduit work. 























SEWER 
AND CONDUIT RODS 
No Deep Shoulder Cut for Couplings. Rods retain full size 
and strength. 


Investigate our JUMBO ROD 





W. H. STEWART #25 


1614 Locust Street - . 


CANADA FACTORY, WALKERVILLE, ONT. 
Therefore No Duty for Purchaser to Pay. 


PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISC 





ST. LOUIS, MO. 
129 George Street ; ; . ‘ ‘ BOSTON, MASS. 
Box 581 e $ , ‘ JACKSONVILLE, FLA. 








STEWART FENCES 
PROTECT! 








LIVES and EQUIPMENT 














WATER 
WORKS 
PLANTS 


Proper Fencing keeps 
out uninvited tres- 
passers, fishermen 
and bathers — and 
takes an important 
step toward the 
elimination of water 
pollution. Stewart 
builds a Fence par- 
ticularly adaptable 
to water works 
plants. 





SEWERAGE 
DISPOSAL 
PLANTS 


Keep open tanks en- 
closed with Fence 
and minimize the 
danger of accidents 
thereby avoiding law 
suits. Learn the 
structural advan- 
tages of Stewart con- 
struction before de- 
ciding on any par- 
ticular Fence. 


Corner section of Stewart non-climbable Fence. Note 
bracing and trussing in both directions of strain. 


Stews 





IRON 


and 


WIRE 


ENCES 


The STEWART IRON WORKS COMPANY, Inc. 


228 Stewart Block 5 ‘ 


Cincinnati, Ohio 








WHEN YOU NEED IT 
MOST.. A handy, compact 


source of reference for 
practically all engi- 
n problems in 
the field or at the 
office. 


The Engineer’s 


Vest Pocket Book 


By W. A. Thomas, Consulting 
Engineer 
The scope of this book is almost 
incredible. Regardless of the 
branch of engineering you fol- 
low, you will find it an inval- 
uable source of reference, and 
its clear, compact arrangement 
will win your instant approval. 


Formulas are given which meet 
nearly every kind of engineering 
problem, and the generous tables 
and diagrams are helpful in pro- 
viding short cuts. 


See it for yourself and judge its 
value to you. Send no money. 
Just fill in the coupon. 


GILLETTE PUBLISHING C0. 
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ENGINEER'S 
VEST POCKET BOOK 


WA. THOMAS 


12 
MAIN DIVISIONS 


Mathematics, Statics and Dy- 
namics, Strength of Materials, 
Bldg. Construction, Mechanical 
Design, Heat, Hydraulics, Chem- 
istry and Physics, ’ 
Transportation, Surveying, Costs 
and Genersl Classified Directory. 


400 W. Madison St. Chicago, Ill. t -] 

" NE: webCtae ANCOR. ane ae eC: 

] Gillette Pub. Ce., 400 W. Madison St., Chicago. | 

| Please send “The Engineer’s Vest Pocket Book”? for me to examine. If it 

is satisfactory, I will remit $3.00, otherwise I will return the book within | 

days. 

| BE. 55'ob dene ss cnenes coeds ssecned Cee ORs eraw se obo erp eeeNerrernee 
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CHEMICAL ENGINEER—B. §S., University 
of Denver, Denver, Colorado. Age 25; 
married; excellent health. Experienced 


Location and nature of work immaterial. 
Available immediately. Address M. G., 


Madison St., Chicago, III. 











inorganic analysis. Best references. 


Water Works and Sewerage, 400 W. 



















CHEMICAL ENGINEER—B. 5&., UNI- 
versity of Delaware. Age 26. Single. 
Three years’ experience with municipal 
water works as Assistant Purification En- ; [ 
gineer. Desires position with water experience in 
works as chemist or filter superintend- seven and one-half years with State De- 

References and details of educa- partment of Health 





This department has been started 
as a service to those in the Water 
Works and Sewerage Fields. We 


notices are inserted without charge. 




















in charge of water 


ie en CAnErees a 
30. 3. S. Iniversity o ansas, [M.S§.] 
POSITIONS WANTED A.M. College of Texas. Four years in 
sanitary work, including work as instruc- 
tor in water and sewage laboratory and 
operator of filtration system. Hold Water 
: Works Operator’s License. Desires posi- 
hope they will make use of it. The tion as teacher in sanitary subjects or 

as superintendent or assistant in water 
purification or sewage treatment plant. 
Address: J. A. B., % Water Works and 
Sewerage, 420 Lexington Avenue, New 
SANITARY ENGINEER—Twenty years’ York. 
water purification; past 





WATER WORKS ENGINEER on design, 





tion and experience gladly furnished. Ad- works supervision. Good experience in construction and operation. Member A. 
dtess J. D. J., % Water Works and Sew- swimming pool sanitation. Available im- S. C. E. 27 years’ experience in design 
erage, 420 Lexington Ave., New York, mediately. Location immaterial. Address and construction of filter plants, water 
a. A. C., % Water Works and Sewerage, 420 softening plants, steam power plants, 























FILTRATION PLANT OR ETC.: FOUR- 


Address R. C. 8., Water Works & Sew- 
erage, 400 W. Madison St., Chicago, III. 


Lexington Ave., New York City. 











teen years’ experience, operation, main- IDUS ‘HE <7. ‘ — ‘ chase of materials and equipment, con- 
tenance, erection. Familiar with all types gy ng By oy ae en struction and placing in operation. Loca-— 
water purification plants and various icals: five vears sanitary and public tion anywhere. Address: W. H. C., % 
equipment. Desires position small mu- health engineering having served as Su- Water Works and Sewerage, 420 Lexing- 
nicipality, contractor, manufacturer or perintendent of Purification. One year ton Ave., New York. 

water company. Expert piping installa specialty sales. Available for industrial 

tion, supervision, handler of labor. Com- research-sales. married. Ad- 

pensation secondary. Age 35; married. dress T. R. M.. % Waiter Works and Sew- | CIVIL ENGINEER—26, married, B. S. and 
Available immediately. Best references. erage, 420 Lexington Ave., New York. M. S. degrees, desires work of any nature 


























420 Lexington Ave., New York City. 
Do you mention WATER WoRKS AND SEWERAGE? Please do. 


SUPERINTENDENT—Purification and fil- 





SANITARY ENGINEER—B. S. : M. S. tration, age 38; can combine operating , Bs : ; ; 
works experience as chemist and bacteri- plete charge if necessary. Experience em- | eors xperention no object. Address 
ologist; filter plant sup’t.; experience in | braces construction. operation and main- | ptary an’ location no oeand Sewerage 
design and distribution. For past four tenance of softening and filtration plants. 460 W. Madi a St Chi nace Ill ‘ 
years Chief Chemical Engineer of one of 13 years with internationally known water - Madison St., Chicago, 1. 
the largest water plants in the country. a ee aoe ee centages 

sires position with municipality, con- municipal plant servin ree towns. L e 

Desires Posufacturer or water company, | cation immaterial, local or foreign. No |WATER WASTE SURVEY ENGINEER 
Available immediately. Location imma-— position wanted that is influenced by having had wide experience would | - 
terial. References on request. Address political affiliation. Address W. M., % to connect with water department 0 
A. G. N., % Water Works and Sewerage, Water Works and Sewerage, 400 W. Madi- company. C. C. B.. % Water Works 





son St., Chicago, Il. 





Sewerage, 400 W. Madison St., Chicago. 


pumping stations, dams, tanks, pipe lines, 
valuations, ete. Can handle design, pur- 


qualified for. Had a one year training 
course with a large steel company, one 
year as engineering instructor, a_year 
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Photographs furnished by courtesy of Deutscher Gussrohr-Verband 
G. m. b. H. (German Cast Iron Pipe Syndicate), Cologne. 


ERE is an unretouched photograph (with 
authenticating letter) of a cast iron water 
main which has served the German city of 
Ehrenbreitstein for more than two centuries. 
Over his official seal, the Burgomeister writes, 
“The water main ... was replaced in 1726... 
by cast iron pipes ... and though this old main 
crosses the much- frequented tramway .. . and 
lies partly under the provincial street to Aren- 
berg with its heavy traffic, the main required 
very seldom any repairs during its long time of 
service. On the occasion of an excavation the 
enclosed photographs have been made. These 
show the position and the good condition of 
the pipes.” 
Cast iron mains still in use after serving 100 
to 200 years, and longer, have been recently 





and it is still 


in service 





fbgpct 


uncovered and inspected in England, France, 
Germany and the United States. Taxpayers have 
saved and are saving enormous sums in taxes or 
rates by reason of the long life and low main- 
tenance cost of cast iron underground mains. 

The reason for the long life of cast iron pipe 
is its effective resistance to rust. Cast iron is the 
one ferrous metal for water and gas mains, and 
for sewer construction, that will not disintegrate 
from rust. This characteristic makes cast iron 
pipe the most practicable for underground mains 
since rust will not destroy it. For further infor- 
mation, address The Cast Iron Pipe Research 
Association, Thomas F.W olfe, Research Engineer, 


309 Peoples Gas Building, Chicago, Illinois. 


Methods of evaluating bids now in use by engineers 
rate the life of cast iron pipe at 100 years minimum 


CAST IRON PIPE 


Look for this 







trade-mark 


TRACEMARK REG. 
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- "\WATCH THE 
“WHEELS GO ‘ROUND” 


Watching the wheels go ‘round 
used to be a fascinating boyhood 
pastime. For most of us it’s now an 
obligation and any sign that the wheels 
are not turning steadily means “get 
busy”. 


ib 
oe 








It's easy to “watch the wheels go 
‘round’ in W&T Vacuum Chlorinators 
because the working parts are under 
the glass bell jar, always in plain 
sight. Don't play “hide and seek” 
with trouble—know what's happening 
by installing W&T Visible Control 
Vacuum Chlorinators on your plant. | 








“The Only Safe Water is a Sterilized Water” 


Technical Publication No. 38—a 
copy free—tells all about them. 


WALLACE & TIERNAN CO., inc 


Manufacturers of Chlorine and Ammonia Control Apparatus 


NEWARK, NEW JERSEY Branches in Principai Cities 
Main Factory — Belleville, N. J. 












